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This report has been prepared by the Bureau of Transportation Planning 
and Development of the Massachusetts Department of Public Works in con- 
junction with the Massachusetts Bay Transportation Authority and in 
cooperation with the Massachusetts Department of Commerce and Develop- 
ment and the Metropolitan Area Planning Council, as a part of the Eastern 
Massachusetts Regional Planning Project. 


The participating agencies conducted a comprehensive transporta- 
tion-land use planning and development study for a 2,300-square-mile area of 
Eastern Massachusetts, composed of 152 cities and towns with a population 
of 3.5 million people. The region includes the Metropolitan areas of Boston, 
Brockton, Lawrence-Haverhill, Lowell, and portions of Metropolitan 
Worcester and Providence-Pawtucket. 


Of prime importance to the regional planning operation is the fact that 
the sponsoring agencies have themselves been reorganized or newly created 
during the life of the study and in every instance the planning function has 
been strengthened by the General Court. 


Overall guidance came from the Planning Project’s Policy Committee, 
consisting of the Commissioner of the Department of Public Works, the Com- 
missioner of the Department of Commerce and Development, the Chairman 
of the Board of Directors of the MBTA, the President of the Metropolitan 
Area Planning Council, and the Chairman of the Local Advisory Board. 


The planning activity was specifically designed to utilize valuable infor- 
mation obtained by the Boston Regional Survey and the Mass Transportation 
Demonstration Project conducted by the Mass Transportation Commission 
(MTC), which has since been discontinued. MTC responsibilities in the 
EMRPP were reassigned to the Department of Commerce and Development as 
part of that agency’s program for state and area planning. In June 1965, a 
Transportation Planning Center was established through an agreement be- 
tween the Department of Public Works and the Department of Commerce 
and Development to assure that data collected by the Regional Planning 
Project would be preserved and updated after the project is completed. 


Section 1 of Chapter 563 — 1964 Acts of the General Court amends 
Chapter 16 (Department of Public Works) of the General Laws of 
Massachusetts in part as follows: 


Section 1. Chapter 16 of the General Laws is hereby amended by insert- 
ing after section 3 the following section:— 


Section 3A. There shall be in the department a bureau of transportation 
planning and development which shall be under the supervision and control 
of the commission. 


Said bureau shall serve as the principal source of transportation planning 
in the commonwealth, and in so serving shall conduct research, surveys, 
demonstration projects and studies in co-operation with the federal govern- 
ment, other governmental agencies, and appropriate private organizations and 
be responsible for the continual preparation of comprehensive and 
co-ordinated transportation plans and programs for submission to and adop- 
tion by the commission and for such review or consideration by other govern- 
mental agencies as may be required by law or deemed appropriate by the 
commission. Said plans and programs shall be prepared in co-ordination with 
comprehensive urban development plans and in co-operation with the said 
other agencies so far as practicable. 


(Extracts of pertinent Federal statutes are reproduced on the inside back 
cover of this document.) 
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00 Nashua Street, Boston: OM4 


January 31, 1969 





His Excellency Francis W. Sargent 
Governor of Massachusetts 
Executive Department 

State House 

Boston, Massachusetts 02135 


Dear Governor Sargent: 


A Recommended Highway and Transit Plan report for the Eastern 
Massachusetts Region is herewith transmitted. Highway, transit, 
water and sewer, open space and community renewal planning, are 
parts of a comprehensive plan that will determine what a region will 
be like in the future. None of these aspects can be adequately 
planned as separate undertakings. The Eastern Massachusetts Regional 
Planning Project has produced a comprehensive regional plan and devel- 
opment program, with special emphasis on the region's transportation 
needs. 


The Department's Bureau of Transportation Planning and Develop- 
ment assisted by the Massachusetts Bay Transportation Authority were 
the principal agencies responsible for producing this plan. As one of 
Six urban transportation studies currently being completed for the 
Department of Public Works, this report is a major contribution to our 
goal of a statewide system designed to meet the projected needs of 
Massachusetts during the next twenty-one years. 


The recommended plan is unigue as it has kept in balance the 
addition of new expressways. It has accomplished this balance by seek- 
ing solutions to anticipated traffic congestion by planning the use of 
extended transit on existing railroad rights of way, with provision 
for parking on the perimeter of the regional core. 


This plan is recommended to the communities as a realistic, 
efficient, desirable solution of the major transportation problems in 
the Eastern Massachusetts Region. 
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I. SUMMARY 


The comprehensive’ transportation 
recommendations presented in this report are 
designed to accommodate the transportation and 
development needs of the eastern Massachusetts 
region in 1990. (See the map of the state and the 
region in Figure 1.) Projects already committed for 
construction include 47.1 miles of new and 26.9 
miles of upgraded expressways and 25.6 miles of 
new and 2.0 miles of upgraded rapid transit 
facilities.* The expressways will cost $235,163,000 
and the transit facilities will cost $386,500,000. 


In addition to these committed projects, the 
Eastern Massachusetts Regional Planning Project 
(EMRPP) recommendations for the _ period 
1968-1975 include 33.1 miles of new and 29.2 
miles of upgraded expressways and 9.0 miles of 
new rapid transit facilities. Based on current dollar 
value, the estimated total cost of this 
recommended = short-range program is 
$576,962,000. The total includes $530,962,000 
for expressways and $46,000,000 for rapid transit. 


For the long-range program (1975-1990), 
146.1 miles of new and 40.8 miles of upgraded 
expressways and 29.5 miles of new and 11.0 miles 
of upgraded rapid transit facilities are 
recommended. The cost of this program includes 
$580,340,000 for expressways and $312,400,000 
for rapid transit. 


The total cost of recommended short-range 
and long-range programs (not including committed 
projects) would be $1,469,702,000: 
$1,111,302,000 for expressways and 
$358,400,000 for rapid transit facilities. (See 
Chapter VI for details.) 


These large expenditures are necessary for the 
region’s future growth. The dynamic expansion 


*In describing the highway portion of the program, 
this report discusses only the expressways. The 
entire highway system includes arterials and other 
major streets as an integral part of the system. 


that Route 128 produced can be repeated in other 
areas of comparable potential. Recent 
developments along Interstate Route 495 (1-495) 
illustrate what can be expected. In addition, 
existing and forecast areas of congestion must be 
relieved, particularly if we are to prevent 
strangulation of the core area. 


The magnitude of the region’s growth and the 
resulting increase in travel are reflected in the 
following abstract of 1963 base year survey facts 
and 1990 forecasts (see Figures 2A-2D). 


REGIONAL ABSTRACT OF 1963 FACTS AND 
1990 FORECASTS 


e Population is expected to increase 34 
percent, from 3,540,550 in 1963 to 
4,733,000 in 1990. 


e Employment is projected to climb 39 
percent, from 1,297,000 in 1963 to 
1,801,000 in 1990. 


e The 1963 median family income of 
$6,515 is projected to rise to $13,260 
per family by 1990 (measured in current 
dollars). 


@ Car ownership will rise from one car for 
every 3.3 persons in 1963 to one car for 
every 2.1 persons in 1990 — an increase 
of 108 percent in the number of cars, 
from 1;070;,000 cars in 1963. to 
2,220,000 in 1990. 


e Travel by transit is expected to reverse 
its downward trend (from 1950 to 1960 
there was a 35 percent loss in patron- 
age). Current indications are that re- 
vitalization of these facilities is beginning 
to have beneficial effects on the number 
of riders. A 45 percent growth in transit 
travel is expected. 
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FIGURE 20: REGIONAL GROWTH IN 
FAMILY INCOME 


e In the study area in 1963, there were 
40,000,000 vehicle miles of travel each 
day. By 1990, this figure will double to 
80,000,000 vehicle miles daily. 


e The 1990 forecast indicates that parking 
requirements in Boston proper will be 
more than double the space required in 
1963. 


These forecasts indicate tremendous increases 
in highway traffic congestion and driver frustration 
if the problems are not met with intelligent 
planning. Desirable growth in industry, commerce, 
recreation, and_ residential development is 
intimately tied to the transportation system; 
conversely, the transportation system must be tied 
to the development of these activities. 


The central area of the region, focusing on 
downtown Boston, is one of five in the United 
States currently served by rapid transit. Rail and 
bus transportation serve much of the region, but 
unfortunately, the system does not extend to 
outlying areas where rapid growth has occurred 
during the last two decades. Furthermore, the 
existing system is inadequate to serve current 
needs. As a consequence of these deficiencies, the 
highway system dominates the region’s 
development. 


Neither highways nor transit alone can 
adequately serve the region completely. For an 
efficient and economical regional transportation 
network, a balance is needed between these ground 
transportation systems. Highways should continue 
to dominate in the less dense areas of the region, 
while transit is needed as a supplement to carry the 
heavy commuter flow into and out of Boston and 
as a service to the inner city residents. Develop- 
ment of such balances has been an objective of this 
study’s proposed additions, improvements, and 
extensions. 


To prepare a comprehensive transportation 
plan for the future, several concepts of regional 
development were evaluated. These concepts were 


based upon differing goals and differing tendencies 
toward corridor development, dispersed 
development, and development of multiple centers 
of activity. After an examination in depth of the 
four most promising concepts, the “Controlled 
Dispersal” and “‘Composite” Plans were selected as 
the most desirable and feasible alternatives. 
Accordingly, detailed expressway and _ transit 
networks were developed for these alternatives and 
the forecast 1990 travel was assigned to each 
alternative system. 


As tested, neither plan proved to be 
completely adequate, because the projected 1990 
traffic loads are greater than the capacity of certain 
proposed highways. However, an analysis of the 
alternatives resulted in a recommended plan that 
combines the tested and proven facilities of both 
plans. As a consequence, the recommended plan is 
more extensive than either alternative. 


The proposed expressway system preserves 
the present radial and circumferential pattern (see 
Figure 3). The circumferential pattern is 
strengthened by the addition of the Inner Belt and 
a 66-mile Middle Circumferential Expressway 
between Route 128 and I-495 and parallel to them. 
A major new radial expressway is added in the 
Southwest Corridor. 


The proposed rapid transit system continues 
the existing radial patterns, but extends lines much 
farther into the suburbs. The downtown Boston 
distribution is improved by a new tunnel linking 
two of the lines. 


In the continuing transportation planning 
process, the recommended systems will be tested 
for load distribution by the traffic assignment 
process. Except for possible minor changes re- 
quired by analysis of the load distribution, modifi- 
cations and refinements to the expressway system 
become matters of detailed location of recom- 
mended roads in the corridors and the deter- 
mination of required supplementary arterial 
improvements. Anticipated modifications and re- 
finements to the recommended rapid transit 
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system, as well as the length of the extensions, will 
be determined based upon economic feasibility. 


In addition to the orderly development of the 
major elements of the expressway and transit 
systems outlined in this report, the objective of a 
balanced transportation system cannot be reached 
without efficient traffic operations. A high propor- 
tion of highway travel occurs on roads other than 
expressways. Strong efforts must be made to 
provide a level of service on each segment of the 
arterial system that is appropriate to the facility 
and its load. The increasing interest in the federally 
aided TOPICS Program (Traffic Operations Pro- 
gram for Increasing Capacity and Safety) should 
give traffic operations an appropriate place in the 
highway program. 


The recommendations of this report are based 
on a comprehensive transportation study. The 
procedural details and methods of analysis and 
testing of networks are contained in the chapters 
that follow. The recommendations are the end 
result of this transportation study. 


Continuing effort is required to test, adjust, 
refine, and update the plan as necessary to take 
advantage of new technology and transportation 
service concepts and be directed as accurately and 
intelligently as possible toward the region’s most 
desirable development. An effective long-range 
plan must move its target date ahead with the 
passage of time. The plan, therefore, is not a static 
document, but a vibrant, current guide to a better 
region. 


SPECIFIC RECOMMENDATIONS 
Following is a capsule list of the specific 


recommendations, which are illustrated in Figure 
12 on page 115. 


COMMITTED PROJECTS (1968) 


Northeast Corridor 
r) Construct I-95 from Danvers to Revere. 


e Reconstruct I-95 from Salisbury to 
Danvers. 


Northern Corridor 


@ Complete I-93 from Medford to Somer- 
ville. 


@ Widen the I-93 bridge over the Merri- 
mack River. 


@ Extend the Orange Line rapid transit 
from Haymarket Station to Oak Grove. 


© Eliminate the North Station-to-Everett 
elevated structure. 


Northwest Corridor 


e Rebuild Route 2 from Route 128 in 
Lexington to Alewife Brook Parkway in 
Cambridge. 


@ Extend the Red Line rapid transit from 
Harvard Square to Alewife Brook Park- 
way. 


Western Corridor 


@ Complete I-290 from the _ regional 
boundary in Northborough to I-495 in 
Marlborough. 


Southwest Corridor 


e Relocate the existing Orange Line rapid 
transit from Back Bay to Forest Hills 
and extend the line to the VFW Parkway 
in West Roxbury. 


Southeast Corridor 


e@ Extend the Red Line rapid transit from 
Andrew Station to South Braintree. 


@ Upgrade the Ashmont-Mattapan street- 
car line to high-platform rapid transit. 


Outer Circumferential Corridor 


@ Complete I-495 from Route 9 in West- 
borough to I-95 in Foxborough. 


SHORT-RANGE PROGRAM (1968-1975) 
Northeast Corridor 
@ Construct a Beverly-Salem Connector. 
e Construct a Revere Beach Connector. 
@ Upgrade I-95 from Revere to Chelsea. 


e Extend the Blue Line rapid transit from 
Wonderland Station to Pines River. 


Northwest Corridor 


e Rebuild Route 2 from Route 211 in 
Acton to Route 128 in Lexington. 


Southwest Corridor 


@ Construct I-95 from Canton to the Inner 
Belt in Roxbury. 


e Extend Orange Line rapid transit from 
the VFW Parkway to Route 128 in 
Needham and from Forest Hills Station 
to Route 128 in Canton. 


Southeast Corridor 


e Construct the Hingham Spur. 


Regional Center 
@ Construct the Inner Belt. 


e Improve the Central Artery to Interstate 
Standards. 


e Continue [1-95 from the Southwest 
Expressway/Inner Belt Interchange to 
the Central Artery. 


Middle Circumferential Corridor 


e Rebuild Route 128 from Lynnfield to 
Beverly. 


LONG-RANGE PROGRAM (1975-1990) 
Northeast Corridor 
e Construct a New Harbor Crossing. 


e Construct a Shore Expressway from the 
New Harbor Crossing to I-95 in Saugus. 


e Extend the Blue Line rapid transit from 
Pines River to Salem. 


e Construct a branch from the Blue Line 
rapid transit to Logan Airport. 


Northern Corridor 


e Extend the Orange Line rapid transit 
from Oak Grove to Route 128 in Wake- 
field. 


Northwest Corridor 


e Construct a new Route 2 from Alewife 
Brook Parkway to Somerville at the 
Inner Belt. 


e Extend the Red Line rapid transit from 
Alewife Brook Parkway to Route 128 in 
Lexington. 


Western Corridor 


e Construct a Western Expressway from 
Weston at Route 128 to Marlborough at 
1-495 and I-290. 


e Upgrade the Riverside Line to high- 
platform rapid transit. 


e Extend the Riverside Line rapid transit 
from Riverside Station to the new 
Middle Circumferential Expressway near 
the Wellesley-Natick line. 


Southwest Corridor 


e Construct a new Route 209 from 
Uxbridge at Route 146 to Westwood at 
Route 128. 


Southeast Corridor 


r Construct the Shawmut Trail from 
Braintree to Hingham. 


e Construct the Scituate Spur. 
e Provide additional capacity on _ the 


Southeast Expressway from Braintree to 
Boston. 


e Widen Route 3 from Duxbury to the 
Hingham Spur. 


e  &xtend the Red Line rapid transit from 
South Braintree to South Weymouth. 


Regional Center 


e Construct approaches to a New Harbor 
Crossing. 


e Connect the Riverside Line with the East 
Boston Blue Line. 


Middle Circumferential Corridor 
e Construct a Middle Circumferential Ex- 
pressway from I-95 in Danvers to Route 


3 in Norwell. 


e@e Upgrade Route 128 from Beverly to 
Gloucester. 


Outer Circumferential Corridor 


e Construct a Woonsocket Connector from 
I-495 in Bellingham to the Rhode Island 
state line. 


ot 


‘ + 
A y ee 3 
AC, PATS ; 


£, 


. 7 a De ” . a Yd cwrre Ly. 
TOP Natta A aes eth 

nt Af . itt 

> 


‘ Lohse , 


At, 


Ha) 


> bette Be f Wot) Va ee aL rw has r 
’ ee he oh ae a ey ~ ST ANS! \ aCe re <P) 
‘ea : ip aM ' ed : SM ARS i hy Vreas Sey 


nae 
ate? > We: 


5 
ori Aras t 
Rei tones 

‘ys ais 


an 


Nike sei W beast 
PNY A ke Peet 


+i > | 

fel Cary, ate baat 
de dew Ut been 
athlete ade 





Ile 


“Population explosion” has become a familiar 
phrase that dramatically emphasizes many of the 
problems of the 20th century world. Recent news 
stories and pictures illustrated the occasion when 
the United States population reached 200 million. 


In the eastern Massachusetts region, where 
this nation had its beginnings, a population growth 
rate as high as the national rate is not anticipated. 
However, automobile ownership and total vehicle 
miles of travel will increase at much the same rate 
as in the rest of the country. In evaluating the 
transportation problems of the eastern Massa- 
chusetts region, it is well to bear in mind that this 
region, which embraces less than 29 percent of the 
state’s land and water areas, contains 68 percent of 
the population at more than three times the state’s 
average density. A map of the region is given in 
Figure 4. 


Transportation is fundamental to the develop- 
ment of a region. It provides the means for people 
and goods to move from one activity to another. 
Transportation is to the region what the blood- 
stream is to the human body. Comprehensive 
planning of transportation facilities is the subject 
of this report. 


Hundreds of millions of dollars have been 
expended in the construction of expressways, 
access roads, and parking facilities in and around 
the core areas of the eastern Massachusetts region. 
Despite these vast expenditures, there is still severe 
congestion, and traffic moves at a slow pace during 
the morning and evening peak hours. At the hours 
of maximum movement, minor accidents and bad 
weather too often cause traffic jams. 


Automobile ownership in Massachusetts, as in 
the nation, has increased faster than the popula- 
tion. From 1940 to 1960, the number of auto- 
mobiles in use in the state increased from about 
793,000 to 1,606,000. It is anticipated that this 
number will be approximately 3,200,000 by 1990 


INTRODUCTION 


(see Figures SA and 5B). There has been more than 
one car per household since 1960, and this ratio 
will increase. The total travel on Massachusetts 
roads in 1940 was approximately 9 billion vehicle 
miles. The forecast for 1990 is 37 billion vehicle 
miles. The effect on the metropolitan area of this 
large increase in automobile travel is profound. 


An economic and physical limit can be 
reached in the construction of expressways, with 
their extensive requirements for land and the 
accompanying construction of large parking facili- 
ties in the central business districts. To avoid this 
extreme limit, the transportation planner faces 
difficult and complex problems. He is increasingly 
aware that balances must be struck between 
highways and new kinds of rapid transit in many 
metropolitan areas. 


Until recently, there has been little concern 
with the design of complete urban transportation 
systems, although the fact is generally appreciated 
that all people and institutions in a metropolitan 
region are parts of one large community. 
“Suburbs” and “‘city” are commonly understood 
as terms that refer to parts of a larger whole. It has 
also been clear that the people, businesses, and 
specialized activities that make up the metropolis 
are held together by the channels and vehicles that 
constitute its transportation system. 


In spite of this knowledge, transportation 
networks have not been planned as large systems 
like electric, telephone, or water services. It has not 
been possible until recently to measure or predict 
the effects of one new transportation facility on 
the performances of all other facilities. Today, 
with new large computers and new mathematical 
descriptions, it becomes possible to begin to 
describe the very complex functioning of regional 
networks and, therefore, to plan logically for an 
entire region rather than for one small area or one 
new facility. 
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BACKGROUND 
The Commonwealth of Massachusetts, 


through its agencies, commissions, and depart- 
ments, has been a leader in transportation planning 
and construction. Extensive planning studies have 
been made for the expressway system and the 
extensions to the transit system now under con- 
struction or proposed. 


Federal legislation of recent years, supported 
with large-scale programs of matching funds for 
planning and construction, complements the Com- 
monwealth’s efforts of the past 35 years. Funds 
authorized by the Housing Act of 1961 and the 
several Federal Highway Acts have been a sub- 
stantial source of federal aid for regional planning 
and mass transportation demonstration experi- 
ments. 


The Eastern Massachusetts Regional Planning 
Project (EMRPP) indirectly had its origin in 1959. 
In that year, the Governor and the General Court, 
recognizing the necessity for obtaining coordina- 
tion and cooperation in comprehensive planning 
for both public and private transportation, estab- 
lished a new state agency, the Mass Transportation 
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Commission. Thus was formally recognized the 
need for study and planning in the transportation 
field. This commission published several excellent 
reports, particularly The Boston Regional Survey 
and Mass Transportation in Massachusetts. 


The commission’s findings, as well as the 
comprehensive planning required by the US. 
Bureau of Public Roads in the allocation of federal 
highway funds, dictated that an updating of 
highway plans was urgently needed within a total 
transportation framework. The need for formal 
transportation planning gave rise to an interagency 
agreement to produce a comprehensive develop- 
ment plan for the eastern Massachusetts region. 
The agreement, which was made on November 30, 
1962, between the Mass Transportation Commis- 
sion and the Department of Public Works, estab- 
lished the Boston Regional Planning Project. 


Early in 1964, the agreement was modified 
and the newly created Metropolitan Area Planning 
Council was included in the project’s executive 
committee. The Mass Transportation Commission 


was abolished after completion of its major demon- 
stration project late in 1964. Its remaining func- 
tions were transferred to the new Department of 
Commerce and Development. The legislature that 
directed this change also established the Bureau of 
Transportation Planning and Development within 
the Department of Public Works and reorganized 
the Metropolitan Transit Authority into today’s 
Massachusetts Bay Transportation Authority. 


These changes in the transportation planning 
groups encouraged a wider participation in the 
regional planning project. Therefore, a new inter- 
agency agreement was drawn up, which included: 


e the Department of Public Works (DPW); 


@ the Department of Commerce and De- 
velopment (DCD); 


@ the Massachusetts Bay Transportation 
Authority (MBTA); and 


@ the Metropolitan Area Planning Council 
(MAPC). 


This September 1965 agreement terminated 
the Boston Regional Planning Project and insti- 
tuted in its place the Eastern Massachusetts Re- 
gional Planning Project. (See Appendix A for a 
copy of the agreement.) All four agencies con- 
tributed to carrying out the work of the project. 
The results obtained by one group were frequently 
essential to the work of another group. 


This report is the result of the specific effort 
assigned to the DPW staff to develop, test, eval- 
uate, and adjust transportation networks and to 
the MBTA to prepare mass transportation plans in 
its district. These plans were developed in accord- 
ance with regional development plans prepared by 
DCD and MAPC. 


Chapter III discusses basic planning studies 
and the procedures used in forecasting travel. 
Chapter IV deals with the development and testing 
of plans. Chapters V and VI discuss at length the 
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analysis and recommendations distilled from the 
planning process. Finally, Chapter VII is concerned 
with the continuing process that updates compre- 
hensive transportation planning for the region. 


SCOPE 


The eastern Massachusetts region comprises 
152 cities and towns and 2,300 square miles, 
populated by 3.5 million people. The region 
consists of the Boston, Brockton, Lowell, and 
Lawrence-Haverhill metropolitan areas; portions of 
the Worcester, Providence-Pawtucket, and 
Fitchburg-Leominster metropolitan areas; and 48 
additional towns. 


This report on transportation planning in- 
cludes description and analysis of highway and 
transit networks within the region. As described in 
subsequent chapters, these networks were de- 
veloped from an inventory of data collected for the 
base year 1963 and forecast to the future year 
1990. The report recommends a plan for specific 
transportation network improvements and the stag- 
ing of required projects, provides cost estimates, 
and discusses the implications of the plan. 


OBJECTIVE 


The primary objective of the planning work 
of this project has been the formulation of a 
comprehensive regional development plan, in- 
cluding a comprehensive transportation plan. This 
plan was developed from the analysis and eval- 
uation of several alternative land use and trans- 
portation plans. These plans were based upon the 
collection, analysis, and projection of traffic, land 
use, economic, and population data and the eval- 
uation of the interrelationships between this data 
and the transportation networks. 


The transportation planning process provides 
the information necessary for making recom- 
mendations regarding when and where improve- 
ments should be made in the transportation system 


to satisfy travel demands and promote land de- 
velopment patterns that are in keeping with com- 
munity goals and objectives. The Eastern Massa- 
chusetts Regional Planning Project had adopted a 
set of regional goals, objectives, and policy recom- 
mendations. These recommendations, prepared by 
MAPC in cooperation with EMRPP, are described 
in Guides for Progress: Development Opportunities 
for Metropolitan Boston. 


As stated in Guides for Progress, goals are 
ends toward which programs and actions may be 
directed. Objectives also are ends, but they repre- 
sent more detailed guides by which the funda- 
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mental goals may be accomplished. Policies provide 
direction for the development of specific programs 
and projects. 


Transportation goals, objectives, and policies, 
which are designed to support and further the 
regional development goals described in Guides for 
Progress, are outlined below. During the continuing 
planning process, the goals statement will be 
subject to periodic review and refinement. How- 
ever, it is the intent of the participating agencies to 
put the goal statement immediately to use in 
evaluating future projects. 


TRANSPORTATION GOALS, OBJECTIVES, AND POLICIES 


Economic Welfare 5. Avoid community disruption to the 
maximum extent possible in the con- 
GOAL struction of transportation improve- 


ments and provide adequate relocation 
payments and services to residents and 
businesses that are adversely affected. 


To promote the economic well-being of all 
citizens. 


OBJECTIVES 6. Promote increased tourism by making 


To assist in the enhancement of the 
competitive economic position of the 
eastern Massachusetts region in relation 
to the national economy. 


Design and build transportation improve- 
ments in a manner that will promote the 
rational distribution of employment and 
shopping centers throughout the region. 


Encourage the conservation and modern- 
ization of older industrial and commer- 
cial areas throughout the region by 
maintaining and improving transporta- 
tion access. 


Coordinate housing, renewal, and eco- 
nomic development policies with trans- 
portation facilities development. 
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regional attractions accessible and by 
conserving and enhancing regional attrac- 
tions through harmonious design of 
transportation facilities. 


7. Promote, through appropriate trans- 
To aid in the realization of equal oppor- portation improvements, the expansion 
tunities for the full employment of all of the region’s major institutions serving 
those willing and able to work. teaching, research, health, and economic 
welfare needs. 
To promote the advantageous geographic 
distribution of employment and com- 8. Improve the cargo handling capabilities 
mercial shopping centers throughout the of airports and seaports by improving 
region. access to them. 
POLICIES 9. Encourage the retention and improve- 
ment of strategic rail freight facilities 
Provide and improve access to the widest and associated terminal areas by provid- 
possible range of job locations from the ing the required access. 
residences of all those capable of work- 
ing. 10. Provide highway facilities to handle the 


requirements of heavy trucking. 


Human Resource Development 


GOAL 


To encourage the fullest development of the 
skills and abilities of all persons to permit them to 
participate more fully in employment and civic 
affairs and increase their enjoyment of leisure time. 


OBJECTIVE 


ly 


To give particular consideration to the 
needs of educational, health and welfare, 


and public safety institutions and pro- 
grams in the design and location of 
transportation facilities and the pro- 
vision of transportation services. 


POLICIES 


1. Facilitate access to educational, cultural, 
and recreational facilities by youth and 
adults. 


2. Facilitate access to health facilities and 
programs by all residents. 


3. Facilitate access to programs designed to 
prevent delinquency and crime and to 
rehabilitate offenders. 


4. Facilitate the development and enhance- 
ment of citizen participation in public 
and civic affairs. 


The Quality of the Physical Environment 
GOAL 


To provide a transportation system that pro- 
motes a well-ordered and efficient physical en- 
vironment, which has varied man-made and natural 
features and meets the esthetic, health, and recrea- 
tion needs of all citizens. 


OBJECTIVES 


1. To enhance and conserve the natural 
beauty of the landscape. 


2. To create attractive transportation ele- 
ments in the physical environment that 
will provide diversity and interest and 
will orient the user. 


3. To work toward the elimination of 
existing elements in the transportation 
system that are harmful and hazardous. 
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POLICIES 


Coordinate new construction of trans- 
portation facilities and improvements to 
facilities and services with land develop- 
ment by continuing cooperative inter- 
agency planning and design. 


Develop standards for spacing and locat- 
ing expressway interchanges, based upon 
the developmental impact on the sur- 
rounding areas, the relationship of inter- 
changes to transit facilities, and the ease 
of movement of automobiles and trucks. 


Explore the development and adoption 
of standards to control noise, odor, heat, 
polution, and other possibly harmful 
effects of transportation facilities. 


Coordinate the location of regional 
recreation areas so that no household 
will have to travel more than 30 minutes 
to reach a regional facility. 


Design and locate transportation facili- 
ties to preserve unique natural areas and 
historic sites. 


Select, preserve, or develop scenic views 
from roadways and transit lines, wher- 
ever possible, and avoid transportation 
system infringement upon open space 
and recreation areas. 


Housing Opportunity and Choice 


GOAL 


To support the regional development goal of a 
safe and comfortable dwelling unit and suitable 
environment for daily living for every resident of 
the region. 


OBJECTIVES 


1. To provide a _ transportation system 
which encourages a range of densities, 
housing types, and prices within neigh- 
borhoods and communities. 


2. To provide a _ transportation system 
which widens the choice of housing 
types and locations for all income, age, 
and ethnic groups. 


POLICIES 


1. Encourage zoning and other local de- 
velopment policy adjustments that fur- 
ther the stated housing goals and 
objectives. 


2. Encourage maximum use by all com- 
munities of federal and state programs to 
improve the quality of housing, existing 
neighborhoods, and newly developing 
residential areas in coordination with the 
provision of transportation facilities and 
services. 


Transportation System Design 


GOAL 


To provide for the safe, convenient travel of 
the public by means of an integrated transporta- 
tion system which furthers regional economic, 
human resource, housing, and environmental de- 
velopment goals while making maximum use of 
existing resources. 


OBJECTIVES 


1. To develop a _ transportation system 
which will make the most effective use 
of all modes of transportation to serve 
the overall needs of the region. 


To encourage continued effective use of 
the existing transportation system and 
add new elements to the system which 
clearly advance the region’s development 
goals and objectives. 


To make improvements to the existing 
transportation system which reduce 
economic losses to the user. 


To maintain flexibility to the extent 
possible to permit introduction of tech- 
nological advances into the system. 


POLICIES 
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Encourage system continuity in the plan- 
ning and programming of transportation 
projects. 


Establish policies contributing to the 
integrated administration, planning, de- 
sign, construction, maintenance, and 
improvement of highway facilities and 
services. 


Encourage the definition of transporta- 
tion planning districts to be geographi- 
cally coincident with regional planning 
districts. 


Continue cooperative formal interagency 
working relationships between  func- 
tional transportation agencies and state, 
regional, and local agencies with plan- 
ning and programming responsibilities in 
matters of transportation system plan- 
ning and design. 


Seek maximum equitable federal parti- 
cipation in improvement projects for all 
modes of transportation. 


Seek greater percentage contribution 
from federal funds for transit projects. 


10. 


ii. 


12. 


AE 


Finance the state and state-aided high- 
way system from the Highway Fund. 


Adjust the income to the Highway Fund 
to meet the proper service and safety 
standards of an adequate regional high- 
way system consistent with overall state 
needs. 


Adjust the income to the Highway Fund 
in proportion to highway usage by var- 
ious types and classes of vehicles. 


Complete the interstate highway system 
and other major links by 1975. 


Use available funds as soon as possible to 
complete the high-priority elements of 
the 1966 Program for Mass Transporta- 
tion. 


Encourage highway improvements that 
support transit. 


Extend rapid transit lines to the point 
where terminals would be served by 
adequate highways. 


Encourage transfer of riders from auto- 
mobiles to transit at outer terminals by 
the provision of adequate parking and 
good transit services. 


Give priority to mass transportation im- 
provements serving radial movements 
into the regional core and distribution of 
people within the regional core. 


Use railroad rights-of-way for rapid tran- 
sit lines to the maximum extent possible. 


Preserve existing commuter railroad ser- 
vice until adequate substitute transit 
service can be provided. 
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18. 


20. 


PAW 


pee 


oe 


24. 


Ney 


Acquire through public purchase and/or 
public control all railroad rights-of-way 
not needed for freight handling by 
private carriers to assure that the rights- 
of-way are available for transportation 
and utility purposes. 


Develop a parking rate structure and 
system of parking facilities for Boston 
proper designed to increase the propor- 
tion of transit trips, especially during 
peak periods. 


Encourage the establishment of a state 
program of financial assistance to local 
communities for the provision of off- 
street parking facilities associated with 
the increased use of transit and the 
improvement of traffic flow on major 
arterials. 


Give high priority in the 1968-1975 
period to increasing arterial traffic flows 
through the application of advanced 
traffic controls and monitoring devices 
and the elimination to the maximum 
extent of on-street parking that inter- 
feres with the orderly flow of traffic. 


Give maximum emphasis between 1975 
and 1990, through greater federal and 
state aid programs, to the improvement 
of arterials to acceptable standards of 
functional service. 


Develop an integrated regional feeder 
bus system. 


Initiate an integrated system of rapid bus 
service into the regional core and to 
major subcenters or to corridor rail rapid 
transit stations. 


Encourage adequate regional core bus 
terminal facilities and the development 
of reserved bus lanes and exclusive bus 
rights-of-way where appropriate. 


26. 


PM I 


28. 


Encourage the development of parking 
facilities at highway interchanges to 
facilitate car pooling where appropriate. 


Encourage the provision of the necessary 
legislative, administrative, and fiscal re- 
sources for undertaking joint develop- 
ment of multiple-use projects adjacent to 
or on air rights over highway and transit 
facilities. 


Plan, design, test, and implement the 
most effective ideas and techniques in 
transportation safety. 
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Foster demonstration projects to deter- 
mine the advisability and feasibility of 
improving transportation service and 
operation. 


Encourage the undertaking of a con- 
tinuing program of research on new 
transportation technology. 


Support and encourage the continued 
development and use of the Transporta- 
tion Planning Center for the coordina- 
tion of the continuing transportation 
planning process. 


III. BASIC PLANNING 


Transportation facilities are planned and built 
to carry people and goods. To plan for future 
facilities, a thorough knowledge of economic, land 
use, and transportation developments and their 
interrelationships is vital. The major steps of the 
urban transportation planning process are illus- 
trated in Figure 6. This complex process is reduced 
to a logical sequence of technical elements by 
asking relevant questions: 


e Population and economic studies: What 
will be the magnitude of the activities? 

® Land use studies: Where will the 
activities be located? 

e Generation: How many trips will these 
activities generate? 

e Distribution: Where will these trips go? 

@ Modal split: What percent will use mass 
transportation? 

e Assignment: Which routes will these 
trips take? 

e System evaluation: What is the best 


transportation system? 


To gain the information necessary to answer 
these questions, a number of basic planning studies 
were undertaken in eastern Massachusetts. All basic 
data was published as soon as it was available in 
finished form. The data is not reprinted in this 
report, but is available in separate reports (see the 
bibliography in Appendix B). The reports and data 
are kept on file in the library of the Transportation 
Planning Center maintained by the Department of 
Public Works in Boston. 


To facilitate efficient processing and analysis 
of this travel information, each piece of data was 
related to a specific “‘traffic zone.’ Traffic zones 
are small fragments of the whole area, which are 
defined along neighborhood, census tract, and 
other boundaries for ease of identification, com- 
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STUDIES 


parison, and analysis (see Figure 7). For the 
purpose of developing a transportation plan, the 
planning area was divided into 626 traffic zones 
and approximately 1,800 subzones. 


The planning studies were conducted by the 
EMRPP staff or by consulting engineering firms 
whose work was monitored by the project staff. 
These studies are briefly covered in the following 
sections of this chapter. For a detailed discussion, 
see the numbered publications in Appendix B. A 
glossary of technical terms is given in Appendix C. 


The major studies included: 


@ Comprehensive Traffic and Transporta- 
tion Inventory (2) 

@ Comprehensive Land Use Inventory (6) 

@e Economic Base and Population Study 
(S) 

@ ‘Traffic Forecasting (15) 

e@ The Interim Travel Forecast to 1990 (7) 

e Distribution of Land Use Activities (The 
EMPIRIC Land Use Forecasting Model) 
(8,9) 

& Forecasting Trip Ends (15,22) 

e Distribution of Trip Ends (The Gravity 
Model) (15,20) 

e Modal Split (The Division between Pri- 
vate Auto and Transit Travel) (15,21) 

e Traffic Assignment to the Network 
C1Os19) 

e Other Planning Studies (1,4,10-12,16) 


ELEMENTS OF THE STUDY 





UNDERSTANDING THE AREA 


Inventories of Population, Land Use, Economic 
Activities & Transportation Facilities 


Travel Surveys Analyze Existing Conditions 









IDENTIFYING THE AREA TRAVEL PROBLEMS 


Develop Goals and Objectives 
Prepare Forecasting Methods 












DEVELOPING & TESTING ALTERNATIVE PLANS 
Forecasting Future Population, Land Use, Economic 
Activities & Travel 

Testing the plans with forecast Travel 









EVALUATING ALTERNATIVE PLANS 


Comparing Advantages & Disadvantages 
Analyzing Travel Deficiencies 
Weighing Community Impact 







RECOMMENDING A PLAN 


Develop Recommended System 


Establish Capital Costs & Priorities 
Planning for Future Contingencies (The Continuing 
Planning Process) 





FIGURE 6 
URBAN TRANSPORTATION PLANNING 
FORECASTING PROCESS 
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TYPICAL EMRPP TRAFFIC ZONE MAP 


COMPREHENSIVE TRAFFIC AND TRANS- 
PORTATION INVENTORY (2) 


This inventory consisted of five surveys: 
e Transportation Facilities Inventory 
@ Home Interview Survey 
@ Truck and Taxi Survey 
@ External Cordon Survey 
@ Transit Postcard Survey 

The Transportation Facilities Inventory 


This inventory included detailed information 
about the characteristics and usage of nearly 4,000 
miles of major highways and principal streets 
within the study area, supported by an extensive 
compilation of data on the extent, service, and use 
of the public and privately owned mass transporta- 
tion systems in the region. The inventory was used 
as a basis for developing and coding the 1963 
highway and transit networks for use in the 
computer simulation and analysis. 


The Home Interview Survey 


This survey obtained comprehensive data on 
travel within the region, including the numbers of 
trips made, the various travel modes, the purposes 
of the trips, and the origins and destinations of 
trips, as well as socioeconomic characteristics of 
households. Interviews were completed at 18,000 
homes located within Route 128 and at 21,000 
homes outside Route 128. 


The Truck and Taxi Survey 


Data was collected for selected samples of 
trucks and taxis registered in the study area. The 
truck survey involved about 9,500 vehicles and the 
taxi survey 370 vehicles, or about 10 percent of 
the trucks and taxis in the region. 
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The External Cordon Survey 


This survey consisted of interviews of about 
145,000 motorists who crossed the study bound- 
ary during the summer of 1963. This number 
represented about 40 percent of all vehicles 
crossing the external cordon on an average summer 
weekday at the 102 points where traffic enters and 
leaves the region. 


The Transit Postcard Survey 


Users of public transportation facilities were 
surveyed; over 100,000 passengers answered ques- 
tionnaires concerning their inbound transit trips. 


COMPREHENSIVE LAND USE INVENTORY (6) 


This inventory was carried out for the full 
2,300-square-mile region. It consisted of the fol- 
lowing phases: 


e Aerial Photography 
e Classification of Land Use 
e Computation of Areas 
e Location of Land Use Areas 
g Summary of Data 
Aerial Photography 


The aerial photographs employed were ob- 
tained from flights made in the spring of 1963 and 
from the U.S. Department of Agriculture photo- 
graphs of 1952 (see Figure 8). 


A total of 559 photo enlargements of the 
1963 aerials were made at a scale of 1 inch = 300 
feet for rural areas and 800 enlargements at a scale 
of 1 inch = 150 feet for urban areas. Up-to-date 
base maps were prepared at U.S. Coast and 
Geodetic Survey scale (1 inch = 2,000 feet) for the 
full study area, together with aerial photo mosaics 
at the same scale. 





FIGURE 8 


TYPICAL AERIAL PHOTOGRAPH 


(SECTION OF EMRPP) 
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Classification of Land Use 


Land use was classified into 63 categories for 
detailed analysis and later summarized into broader 
groupings. Photo interpretation was used almost 
exclusively in the rural areas. Field inventories 
supplemented photo interpretation in the urban 
areas to establish the classification and relative 
intensity of different uses. 


After the land uses on the 1963 aerial photos 
were Classified, the photo interpreter examined the 
corresponding 1952 aerials for changes. Any 
changes from the 1952 land use were noted. In this 
manner, accurate measures of the changes in land 
use were obtained for the 11-year period. These 
measures of change were helpful in forming the 
statistical basis to forecast future use in the 
EMPIRIC Land Use Distribution Model described 
later in this chapter. 


Computation of Areas 


Computer programs calculated the area of 
each land use within each zone. A boundary corner 
coordinate system was used to compute the areas. 


Location of Land Use Areas 


The location of each homogeneous land use 
area was established by the Massachusetts coordi- 
nate system. These areas were also related to traffic 
zone numbers, town names, and other identifiers. 
The coordinates selected were located at the 
approximate center of activity in the land use 
areas. 


Summary of Data 


The data for all land uses was summarized 
into general categories needed for analysis and 
forecasting. Summaries were aggregated from the 
original 63 land use codes into systems of 10, 12, 
and 24 generalized codes. Further aggregation can 
be performed as needed. Summaries of specific 
data (for example, vacant land) were also used to 
help distribute land use activities, as discussed in a 
later section on the EMPIRIC Land Use Model. 
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ECONOMIC BASE AND POPULATION STUDY 
(5) 


Planning for regional transportation and de- 
velopment required projections of: 


e Employment by Industry 


e Population, Labor Force, and House- 
holds 


@ Personal Income and Consumer Expendi- 
tures 


Employment by Industry 


To build a foundation for reasonable projec- 
tions of future economic activity and employment, 
historical estimates for the region were prepared 
for gross regional product, employment, wages and 
salaries, personal income, and consumer expendi- 
tures. The forecasts were based on national and 
local markets, together with historical trends and 
the underlying reasons behind these trends. 


Population, Labor Force, and Households 


The analysis of past trends and projections of 
future population growth and characteristics were 
based on national figures from the U.S. Bureau of 
the Census and state and local data from the 
Massachusetts Department of Commerce and De- 
velopment and other sources. 


Size, location, age, sex, education, employ- 
ment, and other characteristics of the population 
were examined and projected to determine the 
future needs for various types of housing, schools, 
health facilities, recreation facilities, transportation 
facilities, and other items. 


Personal Income and Consumer Expenditures 


Personal income and consumer expenditures 
were also analyzed and projected. Expenditures 
related to transportation received particular atten- 
tion. 


This data for the base year 1963 was taken 
from the Census, the Department of Employment 
Security records, and other sources. The projected 
increase in incomes will result in increased auto 
ownership; therefore, the travel projections, which 
are a major determinant of future highway and 
transit needs, were also increased. 


TRAVEL FORECASTING (15) 


The original travel forecasting concept used in 
the 1920’s was a traffic counting procedure; 
statistical techniques were applied to expand these 
counts to reflect an average daily traffic volume. 
Traffic counts in themselves, however, could not 
be used to estimate or predict the actual movement 
of traffic. The statistics merely indicate the usage 
of existing facilities without regard to the basic 
travel desires of travelers between various sections 
of the area. 


To provide a more comprehensive source of 
information on the transportation requirements of 
an urban area, the origin-destination survey was 
developed in the late 1930’s. This method, which 
uses various forms of roadside, home, truck, and 
taxi interviews, provides reliable data on existing 
traffic movements and the motivating factors that 
influence travel desires. Nevertheless, traffic en- 
gineers soon recognized the shortcomings of trans- 
portation facilities plans that were based only on 
existing origin-destination patterns. The short- 
comings became particularly apparent after World 
War II, when the facilities that had been planned 
from existing patterns proved inadequate to handle 
the rapid increase in auto ownership and travel in 
urban areas. 


The third major step in this evolutionary 
process came with the development of a mathe- 
matical “growth factor’ technique to expand 
existing travel patterns (which were obtained with 
origin-destination surveys) to reflect anticipated 
future development of an area. While the growth 
factor technique of forecasting origin-destination 
changes represented a significant advance in the 


field of urban traffic analysis, it had many serious 
limitations. For example, it could not estimate 
future travel patterns resulting from major changes 
in land use, such as those that might occur with 
construction of a new shopping center or through 
urban development. 


The present method of traffic forecasting 
came about in the late 1950’s, with the develop- 
ment of traffic models. These mathematical form- 
ulas or simulation techniques aim at overcoming 
the deficiencies of the previous growth factor 
method. Subsequent sections of this chapter 
describe their use for this project. 


THE INTERIM TRAVEL FORECAST (7) 


There is no shortcut to the establishment of a 
comprehensive transportation plan to meet future 
needs. The period required to organize the project, 
carry out the studies, and make the final recom- 
mendations may be six or seven years in a major 
metropolitan region. While long-range plans are 
being developed, the planning, design, and con- 
struction of transportation facilities must continue. 


An interim travel forecast was necessary for 
the design of those facilities for which commit- 
ments had been made and decisions were needed. 
A firm of planning and transportation consultants, 
working in close cooperation with the project staff, 
performed the preparatory analysis and the interim 
forecast for the EMRPP. To make this forecast, the 
following major work elements were completed: 


® analysis of data from the travel inven- 
tories; 


@ organization of data for input to the 
traffic model; 


@ preparation of the networks for use by 
the model; 


e development of relationships between 
socioeconomic characteristics (i.e., in- 
come, car ownership, type of dwelling, 
etc.) and rates of trip making; 


@® preparation of a trip distribution model; 


@ assignment of present and future travel 
volumes to the transportation network. 


The interim travel forecast served well the 
immediate objective of responding to the needs of 
the highway designers. In addition, several of the 
new techniques had not been previously applied to 
such a large region, and the resulting experience 
provided important insights and led to the later 
improved methods of comprehensive planning for 
an area Of such magnitude. This experience was 
invaluable to the ultimate formulation and testing 
of the plans that led to the project’s final recom- 
mendations. 


DISTRIBUTION OF LAND USE ACTIVITIES 
(THE EMPIRIC LAND USE FORECASTING 
MODEL) (8,9) 


To design transportation facilities that will 
serve the region effectively in the future, forecasts 
of traffic flows (1.e., trips produced at an origin 
and attracted to a destination) are required. 


From the inventory of existing trips, base 
year trip rates were developed by purpose. These 
trips are the result of the travel needs of several 
socioeconomic groupings (e.g., population by sub- 
groups, employment by subgroups, etc.). From 
detailed studies of historical trends, projections of 
socioeconomic and land use activities for the entire 
eastern Massachusetts region were made to the year 
1990. To be of use in the traffic forecasting 
process, these regional projections had to be 
distributed to the individual traffic zones. 


In early 1963, the EMRPP was unaware of 
any existing land use distributing technique that 
was sufficiently flexible and reliable to satisfy the 
project’s needs. A contract was made with a 
consulting firm, monitored by the project staff, to 
develop such a technique. For the project and the 
profession, this was an important change from 
intuitive estimating to large-scale regional planning. 
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Traditionally, land use activity had been 
distributed by rules of thumb and the planner’s 
personal assessment or insight. However, the prin- 
ciples used for these allocations were usually 
oversimplifications of the real, complex locational 
preferences of people. 


About 1950, the first simple land use models 
were developed, mainly in connection with large 
urban transportation studies. Early attempts at 
developing land use models were based on separate 
models or equations to forecast the residential, 
industrial, and commercial activities being distri- 
buted. Use of these models still required judgment 
about which activities should be located first, 
because all activities competed for the same avail- 
able land, and the location of one activity de- 
pended on the location of another. The normal 
sequence of activity location was industrial, resi- 
dential, and commercial. 


The EMPIRIC Land Use Model, developed for 
the EMRPP starting in 1963, does not require a 
presupposition about which activity must be lo- 
cated first. It uses a formal mathematical frame- 
work that recognizes the simultaneous interacting 
nature of metropolitan growth. The model consists 
of a set of simultaneous equations, programmed 
for a computer, which provide zonal distribution 
of population, employment, automobile owner- 
ship, family income, etc. The equations were 
derived from the measures of actual zonal changes 
in these urban activities between 1950 and 1963. 
These equations are sensitive to many of the 
policies included as elements of the comprehensive 
plan, particularly transportation policies. 


Inputs to the model are the total values of 
forecast regional population, employment, esti- 
mates of open space, etc. Other types of informa- 
tion required by the EMPIRIC Model are water and 
sewer facilities, present and future year travel 
times, local zoning restrictions, and the effects of 
urban renewal projects. 


The EMPIRIC Model is a computer technique 
that distributes regional totals of urban activities. 
This technique is undoubtedly one of the most 
advanced and reliable methods developed to date. 
The results are used as input to the traffic 
forecasting techniques being applied to the region. 
The technique is sufficiently sensitive that the 
model is used as a planning tool to test alternative 
development plans; i.e., to measure the impacts on 
development patterns of alternative sets of public 
policies. 


FORECASTING TRIP ENDS (15,22) 


Trip generation procedures have greatly con- 
tributed to a better understanding of the urban 
transportation problem. Trip generation is the term 
applied to the estimating technique used to deter- 
mine the number of trips “produced” at an origin 
(a residence, for example) and “attracted” to a 
destination (such as a place of employment). This 
technique generally assumes that the relationship 
between the socioeconomic data and trip ends for 
the base year and the forecast year remains 
constant. 


Trip production is related to household in- 
come, family structure, automobile ownership, etc. 
Trip attraction is related to items such as the 
number and types of jobs within the employment 
area. 


Current and forecast urban traffic patterns are 
a function of: 


e the pattern of land use in an area, 
including the location and intensity of 
use; 


& the various social and economic char- 
acteristics of the population of an area; 
and 


e the type and extent of the transporta- 
tion facilities available in an area. 


From the data of the base year survey, zonal 
trips and socioeconomic activities are related to 
establish trip rates (trips per dwelling unit) for 
various purposes. With the projections of the 
socioeconomic activities made for the future year 
and distributed to the zones by the EMPIRIC 
Model, a simple factoring process can determine 
the trip ends for the future year. This was the 
actual method used to estimate the home-based* 
trip ends for the systems tested. 


To determine future non-home-based trip 
ends, the estimates were drawn from a more 
complex set of land use activity variables. These 
variables are initially chosen by a theoretical 
analysis that determines the most significant ele- 
ments in the trip-making pattern. For example, the 
number of shopping trips is related closely to retail 
employment, while the number of trips attracted 
to work is related to overall employment. For the 
base year, mathematical equations are developed 
that relate trips for various purposes to employ- 
ment categories and other elements, such as school 
enrollment. The purposes considered are work, per- 
sonal business and shopping, social and recrea- 
tional, school, and non-home-based trips. The 
zonal forecasts of these variables (derived from the 
EMPIRIC Model) are then used in the equations to 
forecast future trip ends. 


The next step is to connect these trip ends. 
The most widely used technique for distributing 
trips is the “‘gravity model,” which was used in this 
study. 


DISTRIBUTION OF TRIP ENDS (THE GRAVITY 
MODEL) (15,20) 


The travel forecasting procedures discussed so 
far have been concerned with estimating future trip 
ends (that is, trips produced or attracted in each 
zone). By distributing these trips, origins and 
destinations are linked to form regional travel 
patterns. 


*Trips that start or end at home. 


The gravity model is a synthetic process for 
distributing trips. The name is derived from the 
fact that trips are distributed by a formula that 
resembles Newton’s law of gravitational attraction. 
Newton’s law states that objects attract each other 
with a force that is directly proportional to the 
product of the masses of the objects and inversely 
proportional to the square of the distance between 
them. Similarly, the gravity model formula distri- 
butes trips in direct proportion to the drawing 
power of an area, which is measured by trip 
attractions (analogous to the mass of an object in 
Newton’s formula), and in inverse proportion to a 
function of the time separation between the areas. 


Thus, the gravity model states in mathe- 
matical terms that trips between the zones (i-j) are 
directly proportional to the number of trips 
generated in a zone (i) and the number of trips 
attracted to a zone (j), and are inversely propor- 
tional to a function of the travel time between the 
zones (i-j). 


Both highway and transit interzonal travel 
times were included in the project’s model. The 
model used travel time, rather than travel distance, 
to represent the spatial separation between zones. 
Approximately 391,000 individual zone-to-zone 
travel times are required for the distribution of 
transit trips and 529,000 for highway trips. The 
magnitude of these numbers makes it obvious that 
these travel time values must be calculated and 
manipulated by high-speed digital computers. The 
calculations are carried out using a transportation 
network coded in a mathematical form compatible 
with the requirements of the computer. 


The travel time function of the gravity model 
was first calibrated with base year survey data 
before distributing forecast trip ends. The project 
model is based on five trip purposes (work, 
personal business and shopping, social and recrea- 
tional, school, and non-home-based trips). Each 
purpose is calculated separately and the results 
totaled to obtain person travel for the region. The 
next step takes the distribution of total person 
travel and separates it into transit and highway 
trips. 
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MODAL SPLIT (THE DIVISION BETWEEN 
PRIVATE AUTO AND TRANSIT TRAVEL) 
(15,21) 


The process of dividing total travel between 
any two zones into private auto and transit travel is 
based on the observed tendencies of people in 
certain income and auto ownership categories to 
use transit, depending on its availability and 
service. Future travel in the region will be by 
automobile, trucks, and taxis, and on transit (bus, 
railway, and rapid transit vehicles). The actual split 
between auto and transit is based on calibrated 
relationships derived in several major cities, which 
were checked against Boston data. The “modal 
split,’ which is the percent transit of total trips 
between any two zones, is a function of five 
factors: relative travel time, relative travel cost, the 
economic status of the trip maker, relative conven- 
ience, and trip purpose. 


The modal split relationships were applied to 
total person movements to obtain the magnitude 
of the transit trips. Total transit trips were then 
subtracted from total person trips, resulting in 
interzonal auto person trips. 


Person trips by auto were then factored by 
auto occupancy rates to calculate auto vehicle 
trips. Estimates of truck and taxi trips were made 
in much the same way as person trips and, along 
with an estimate of travel from outside the region, 
were added to the auto vehicle trips. 


All forecast trips were then assigned to the 
networks to produce traffic estimates for indi- 
vidual routes and facilities. 


TRAFFIC ASSIGNMENT TO THE NETWORK 
C15:19) 


Traffic assignment is one of the most impor- 
tant and complex phases of the transportation 
planning process. It provides the engineer with a 
systematic and reproducible technique that enables 
him to predict the probable traffic loads on each 
link of a transportation network. The economic 


and operational impact of various transportation 
system designs can be compared and evaluated, and 
after analysis, the results may be utilized to 
prescribe changes that would overcome deficiencies 
and improve the system. 


Traffic assignment is the process of allocating 
a given set of trip interchanges to a specific 
transportation system. The process is used to 
estimate traffic on various links of a system for a 
future year or for the simulation of present 
conditions. For a future year, a forecast of 
area-to-area trips by mode is input to the process. 
The output is an estimate of the traffic volumes on 
each link of the system, by direction, complete 
with the directional turning movements at the 
intersections. 


Traffic assignment for this project was accom- 
plished by a “minimum path” technique known as 
the “all or nothing’? method. The computer pro- 
gram assigns 100 percent of any particular inter- 
zonal movement to the minimum time path 
through the network. After the trips have been 
assigned from one zone to all other zones, the 
computer selects the next zone and repeats the 
process until all of the trips from all of the zones 
have been loaded onto the network. 


The traffic assignment technique provides the 
necessary tools for testing alternate networks for 
adequacy. However, traffic assignment does not 
take the place of planning. It merely enables the 
planner to uncover the areas of greatest need and 
to test the consequences of various possible plans. 


OTHER PLANNING STUDIES 
These studies included: 


e Inventory of Water and Sewer Facilities 


(11) 
e Open Space and Recreation Study (4) 


e Guide for Improvements in Traffic Per- 
formance (12) 
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e Comparison of Vehicular Transit Sys- 
tems in the Greater Boston Area (1) 


e Parking: A Regional View (16) 


e Historic Sites (10) 
An Inventory of Water and Sewer Facilities 


A consultant inventoried water and sewer 
facilities under the direction of the staffs of the 
Metropolitan Area Planning Council and the De- 
partment of Commerce and Development. The 
inventory was used to develop information for 
input to the EMPIRIC Land Use Forecasting Model 
and to provide basic data for the region’s 152 
communities. This data is required to obtain water 
and sewer grants from the U.S. Department of 
Housing and Urban Development. 


Open Space and Recreation Study 


The MAPC conducted this study for the 
project. The study consisted of an inventory of 
existing sites, a summary of past plans, a landscape 
survey, the formulation of policy, and a series of 
design studies that would relate open space and 
transportation. The study provided information on 
alternative patterns of open space and recreational 
facilities to be used for forecasting and laid the 
groundwork for further development of open space 
concepts by the regional planning agencies. 


Guide for Improvements in Traffic Performance 


The project staff undertook a study of the 
problems of traffic engineering, aimed at investi- 
gating the methods by which communities could 
improve traffic performance on their arterial sys- 
tems. This study suggests the techniques required 
to identify the critical areas of congestion; the 
recommended steps toward their relief, employing 
traffic engineering principles; and the necessity of 
assigning competent traffic engineering personnel 
to administer such efforts. 


The future transportation system will include 
many of these arterials; thus, any increase of traffic 
will aggravate congestion problems, and solutions 
are mandatory. The increasingly heavy traffic on 
expressways in urban areas, together with the 
disruptive effects of major new construction, 
makes it doubly necessary to make the most 
efficient use of existing arterials. Relatively low- 
cost improvements can upgrade traffic operations 
and decrease congestion immensely. The TOPICS 
Program recently initiated by the Federal Govern- 
ment will provide welcome assistance in the efforts 
to solve these problems. 


Comparison of Vehicular Transit Systems in the 
Greater Boston Area 


A study under the direction of the MBTA 
examined recent developments in transit vehicles 
and systems and their applicability to the Boston 
area. This information provided a basis for the 
MBTA program that is incorporated into this 
project’s recommendations. 


Parking: A Regional View 


This study analyzed parking, as measured by 
the origin and destination survey, in the more 
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densely developed areas of the region. The study 
provided a means of forecasting the parking de- 
mand for areas of high activity. 


Historic Sites 


Historic sites are a legacy that cannot be 
replaced. An inventory was begun to locate them 
so that an “‘early warning system”’ might be devised 
to alert designers that a transportation facility or 
other project could intrude on a site. Alternatives 
could then be considered at an early stage of 
design. As additional transportation facilities are 
planned and built throughout the region, minimum 
disruption of historic sites should result. 


Basic Studies Applied 


The inventoried data of these basic planning 
studies and the methods described for projecting 
this information from the base year to some future 
year form the basis of regional development plans 
and the accompanying transportation plan develop- 
ment, to which the following chapters are devoted. 


IV. TRANSPORTATION PLAN 
DEVELOPMENT 


PURPOSE OF TRANSPORTATION PLAN DE- 
VELOPMENT 


The primary purpose of this transportation 
planning report is to provide specific recommenda- 
tions for facilities needed, based on a regional 
overview. The recommendations are costed and 
their benefits analyzed. These costs and _ their 
related construction staging provide a capital im- 
provement budget for regional highway and rapid 
transit projects. 


The report fulfills the requirements of the 
Urban Mass Transportation Act of 1964 (18)* by 
providing recommendations for an officially coor- 
dinated urban transportation system. As a result of 
this planning, the eastern Massachusetts region will 
become eligible for two-thirds grants for mass 
transit projects, instead of the present one-half 
funding. 


Also, the 1962 Federal Aid Highway Act (29) 
called for comprehensive transportation planning; 
this report fulfills that requirement as well. There- 
fore, the urban areas of the eastern Massachusetts 
region can continue to receive approval of the 
Secretary of Transportation for federally aided 
highway projects. 


This report also provides information that will 
aid other agencies, public and private, in making 
decisions. 


The relationship of transportation planning to 
the region’s historical development and to regional 
development planning is brought out in the follow- 
ing sections of this chapter. 


THE REGION’S HISTORICAL DEVELOPMENT 


The eastern Massachusetts region is an older 
and more mature region than most of the nation’s 


*Numbers in parentheses refer to the publications 
listed in Appendix B. 
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urbanized areas. The history of its urban settle- 
ment goes back almost 350 years. The commun- 
ities that grew at several points along the Atlantic 
coastline and on river sites inland became commer- 
cial centers, with major activities of shipping and 
commerce, tanning, and textile production. 


A proliferation of distinct neighborhoods and 
towns was the most significant aspect of the 
physical pattern of development. While Boston 
emerged in the 19th century as the dominant 
center of population and trade, manufacturing 
activity was widely dispersed throughout the re- 
gion in a pattern that still exists. The strong 
traditions of local government autonomy that grew 
up in the localized manufacturing and commerce 
centers evolved into today’s pattern of separate 
neighborhoods and many small towns and cities 
(see Figure 9). Towns tended to resist absorption 
into larger cities. Consequently, Boston is one of 
the smallest central cities of any major metro- 
politan area in the United States. 


Despite this “multinucleated” pattern of 
growth, a radial pattern of highways and railroads 
converging on Boston linked the regional trade and 
distribution centers of production and consump- 
tion. As the region grew, the spaces between the 
individual centers were gradually filled in, with the 
major concentration of settlement and manu- 
facturing activity occurring along the radials. This 
hub-and-spokes pattern is evident today. 


While this growth of the region along radial 
corridors continues, neighborhood and _ town 
boundaries are no longer distinct. However, the 
pattern of local neighborhood identification and 
individual town governments has endured. 


With the emerging dominance of auto and 
truck transportation since World War II, both 
residences and industry were freed from depen- 
dence on proximity to the regional core or to the 
fixed radial rail transportation channels. This mo- 
bility has influenced dispersal of activities along 





FIGURE 9 


HISTORICAL PATTERN OF REGIONAL SETTLEMENT 1700/1960 
COURTESY OF BOSTON REDEVELOPMENT AUTHORITY 


32 


circumferential corridors. Route 128 typifies the 
new circumferential pattern, drawing industry to 


the periphery of the older central area while 
facilitating low-density residential development be- 
yond it. This pattern encourages the early multi- 
nucleated development by creating new connec- 
tions between areas without tying them to the 
regional core. 


The three patterns of growth that this com- 
plex area has followed have resulted in today’s 
“composite” structure. The eastern Massachusetts 
region’s unique historic development continues to 
exert powerful pressures in the shaping of the 
regional pattern. The study of historic growth and 
development, therefore, can give some indication 
of what lies ahead. 


REGIONAL DEVELOPMENT PLANNING 


Transportation planning is an integral part of 
comprehensive regional planning and development. 
Regional development is based on several factors; 
the most important is the anticipated or planned 
future use of the land. Land use forecasting, 
therefore, occupies a critical role in the plan- 
making process. 


Four alternative development plans, including 
land use forecasts, were developed for the eastern 
Massachusetts region by MAPC and DCD.* The 
MAPC description of the plans is given in Table 1. 
At the same time, four corresponding transporta- 
tion networks to effect these growth plans were 
developed with DPW and MBTA. The regional 
plans and networks were named as follows: 


@ composite; 
€ radial corridor; 
e controlled dispersal; 


4 multinucleated. 


*For a detailed discussion of the development 
proposals, see the report,Guides For Progress: 
Development Opportunities For Metropolitan Bos- 
ton (13), prepared for this project. 


The four alternative patterns were evaluated to 
meet the region’s future objectives and develop- 
ment goals. 


SELECTION OF TWO REGIONAL PLANS 


Detailed analysis of all four plans would have 
been too costly and time consuming. Therefore, 
the EMRPP developed criteria for comparing the 
relative general merits of the plans and then chose 
two for detailed analysis. 


The best decisions are made on the basis of 
tangible, measurable facts. However, many of the 
factors involved in choosing regional plans escape 
measurement, such as the value of scenic features, 
historic sites, recreation areas, and the like. The 
preservation of these features obviously would be 
an objective of these plans. But measuring the 
attainment of such an objective is difficult, when 
the value of “scenery,” for example, cannot be 
expressed in numerical terms. Still, all possible 
elements should be measured, because measurable 
facts allow the decision-makers to weight variables 
objectively in the selection process. 


Table 2, originally prepared by MAPC, lists 
the measured variables and the objectives to which 
they are related. Examination of these lists pro- 
vides an insight into the process used to select two 
plans for analysis. Table 3 summarizes the informa- 
tion in Table 2 and ranks the four plans. 


In addition to the measured and rated items 
in these tables, other factors considered were 
feasibility, amount of government control neces- 
sary for implementation, and degree of conformity 
with the desires that people show by trends in 
purchasing homes, automobiles, vacation houses, 
etc. Based on these criteria and the judgment of 
the Project Technical Committee, the Composite 
Plan (Plan A) and the Controlled Dispersal Plan 
(Plan C) were chosen for detailed testing and 
analysis. 


TRANSPORTATION PLAN TESTING 


Sound engineering practice dictates that new 
transportation systems, like all new concepts, be 


tested. Transportation system testing is accom- 
plished through computer simulation of networks 
and travel, using the techniques described in 
Chapter III. Analysis of test results requires an- 
swers to certain questions; for example: 


@ Does the system suffer from congestion? 
@e How much will the system cost? 


g Does it serve the demands well or does it 
make travel circuitous? 
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e Does it create parking problems? 


6 What are the land use and socioeconomic 
implications of the plans? 


Only after questions like these are answered 
can recommendations be made concerning future 
transportation systems. The analysis of Plans A and 
C in Chapter V and the recommendations in 
Chapter VI answer such questions. 











































"$1929 
a4) UI }UaWdo[aAap UTeJUOD pu aBeINODUA 0} 
$19]U99 0} jUDdefpe sayediorunu payoojas ut 
Pasn aq 0} Sut0z 4o]-23rR| aATOLNsoy :BulUOZ 


“YIMOB MU IOJ 1aj/ONU Se DATOS 
PY} SONID A10NUOU Japj[O UT yNO pales aq 0} 
UOTE Qeyai pur [PMoUaI Pa}oajag :[RMOUaY 





"19}U90 OY} Ul 
Papnjoul sl UMO} IO A}ID QUO UPY} aIOW Udy 
1ajua9 yord uryyM sAemMyied pue syred jo 
wosAs B UIe]UTeW pue Yst{qejsa 0} AjWOY Ne 
JLYSIP yoRa ‘“UONIPpe uy “siajuad pazealo 
-nu oy} JO YIMOIT 9} WUNT 0} S}Jeq UdeId 
amnbor 0} samuese adAj-gqW :a0edg uado 


‘syue} ordas pue 
S]J@M UO Afar 0} S19}U99 apIsjno yuauIdoaaap 
MAN ‘S}OLYSIP podoyoaap Ajaatsuaqzut 0} Ajaze 
-19POU! UTYIIM poyqryold 9q 0} syuR} odes 
pure s[[oM 9)eAUd Jo as—) “SUID}SAS SOIAIAS 1a MOS 
pue Ja3eM urlejuTeW pue apeiddn Jo ons 
-U09 0] PoYsi[gejsa aq 0} S}OLNSIP Ja}eM puR 
yomas adA1-QW ‘senmpoey JoyeA Pur Jamas 


"y9]U99 YOR UT pays] 
-qe}S9 9q 0} OUT] WSURI} prIdes [ter B 0} S}OoU 
-U09 }eY} ddIAJOs snqruru , AouyIf,, W ‘193800 
-no|H 10y ydaoxa ‘snq ssoidxa Aq a109 9y} 
0} payoouUOd aq 0} siaj}U00 BuTUTeWIaY “y]ING 
aq 0} 8ZI ANOY Buoye ssajyuao ay} 0} 9100 
ay} Woy suotsua}xe [ter pommbey "suey. 


*S19]U99 9Y] APIsyno adeyd aye} 0} syUSW 
~oaorduit [etoyse 10feu ON “}INQ 3q 0} S19} 
-U99 OY) UTYWM UONF[NINS SurpeWyIOR] spel} 
-1V ‘popeiddn 10 yINg 9q 0} siayUd. padojea 
-a2p yoouuod yey} sAemssoidxq ‘sAemystIy 





‘0661 
puokaq yIMoIs s0y AjyIqrxayy aptaord of 


"$10]U99 BUT}STXO UT JUSUL}SAAUT dAIOSOId OF, 


*saysnjo Oyu ajdoad Surjquias 
-se Aq sorjipory Aytunuwutods pure uoreyiod 
SUBJ} UI JUSUNsaAUT OI[Qnd posmmbos sonpol OL 


“yysuay diy Ajrep sonpas o|, 


*19]U9D [RUOTBayY oy} UT pazed 
-O] 9Q 0} ‘S}OHIBU JOQR] pue IOWOJSND de] 
ornbal yey} Soljsnpul pue sJajrejol se [Tom 
se ‘sadlAsos pue soniftan omqnd yo siayddng 


“19]U09 
OURS OY} UT YOM pur ATT YIOG P[noo ajdoad 
aow ‘juspusdapul aout sur0seq 0} sIejUaD 


*Aytsuap 
Mo] AJaA ye podopoasp JO “‘yuaudo[saasp Mou 
Wolj 901} }doy oq 0} SI9]UND UDEMJOG skIIYy 


“yuawidojaaap urgin Mou Jo uONne 
-Ud9UOS BY} JO} payeusisop oq 0} si9j}Uad UOT} 
-ejndod pue juowAojduie Surjstxe uaeyNoj 















soloyog uonR}USWadwy 9139}k.145 

















saansfqo 








Somnjeoy juore: 


GaLVATOON ‘Gd 





“saoueUIpsO [ediorunu Aq pozerjzrur 
3q 0} JUAUIdO]aAap [eIDIAUIWIOD pur [eIUapIsal 
jo Ajyenb ay} amsur 0} sainsrow wy saimb 
-2Y :SAOURUIPIO UOISIAIPang pue dew TeIo1jyO 





“sBole [RUOTIBOINAI Usdo 
ABIL] YIM JUDIUIGOJSANP JoJsnjo 10} Burpraoid 
aIYM Burluo0Z jo]-e31e] 0} aBuvyo 0} paseinoo 
-ud 3q 0} saryediounu pajoajeg :suru0Z 





“QATSUD]XA SSA] Aq O} SANTOR} UONRaIOAI 
Pue yred jeuorsai ayeos-adie] JO yUdUIdo[aaap 
pure uolpsinboy “paziseydwia aq 0} seare un 
-BAIN9I Bqissaooe Aly sty ‘pass}yeos ‘ayRos-[]euIs 
jo JusUIdOjaAap pue uOT}Ismboy :adedg uedO 





‘JUsUIdOJaANP MAU BdIAIAS 07 syUR} SIydas 
pue s[jam ‘spare Ajisuap Jamo] uy ‘sjuP;d yuo 
-}891] puke stuajysAs podid dojaaap oj saryi[ed 
-IOTUNU Pa3d9Jag :sarjIoe4y JayeA, puke Jamas 


“}1Mq 9q O} SUOTSUd}X9 JISUBI] MoU OU 


“SL6I 10J URId J9ISeW VLAW Puodag :1suery 


*sAeMsSoIdxa u90My 
-2q SBOIR AAIBS 0} Padofaaap aq 0} sTeLaze 
JO pus Y ‘payafduros aq 0} waysks Avmssoid 
-X2 a}P}SIQ}UT pur aje}s pauuRlg ‘skeMysty 








*JUSWIUI9AOS [PIO] 
Joy swiajqoid juauidojeAsp pur, uassa, of 


“spare UOT}ROID01 puke soeds uado 
0} aUIOY Wor Aj[IQIssoooR Yysry apracid of 


“uOTBaI ay} NO 
“YBN OI} SITPIAI}OR 0} AjRIPIQtssadoe ayIqowojne 
wuuojiun Ajreau arour ut B8urynsar ‘sd jo 
sodA} [ye 10} Aypiqouw yenpratpur aztseydura of 


*satpedrorunur 
Suowe YIMOIS Jo Burseys 19}e013 apraocid oF 


“drysiauMo awoy ei0ul apraoid Oo] 


‘aoeds 
Sutay Ajrurey pue Aoevaud s1ow aptaoid of 





“9SN DAISUD}UT JO} padojaaap pure ayeos ul 
[B90] 9q 0} Wa}sAs UOTRAID01 puke ooeds uadO 


‘padojaaap 9q 0} sysed jerysnput pasiodsiq 
“ying aq 0} siaqyuad Burddoys pasiodstp [eus 


“UOTOMSUOD [BIUAPIsSal MAU JSOU 
4OJ }UNODOR 0} JUaUIdOToAap AjIsUap-MoT ATOATD 
-B[aI JO s}IUN SuTTJEMpP poyoejop Ajrurey-o[Surg 


“purl podojaaspun Ayjuaz 
-Ind uO ade{d aye} 0} JUSUIdO[aAep URGIN MON 


NV 1d TWSYAdSIC GATIOULNOD ‘DO 


















‘I 


sa1oljog UoNeUaWaldwy o1da3e.1S$ 
























a 
saarjoalqo 





a! 


soinjeoy juaTeS 














SNVId LNHNdOTHAdG AAILYNYALTV AO NOILLdIeOsad 


*podeinoosip 
aq 0} 109 dy} UT Burysed ja0I}s-UQ ‘suryIeg 


“SIOPLLIOD OY} Ul satyID pue 
SUMO} IOJ [AA9] [edrorunuT oy} 1B payonpuod 9q 
0} ,,uruueyd Jajsew,, Mau oalsua}xXq :suruuR|g 


“SIOPLLIOOUOU Yj UT ATarJaAes AjIsuap asn pur] 
JOLISOI Puke SIOPTUOS ut yUaUIdoaAap asn pur] 
pouea pue Ajisuop-ysry 10} MOTTE 0} SuTu0zZ 


ediorunt Bunstxd 0} soatjRusoy[y ‘suTUuoZ 


“yuatudojaaap [PIoIOUIUIOS 
Joy Ajyersadsa ‘kare 9109 ay} UT pajonpuod aq 
0} UOTVEI]IQeYar pue [eMouar 1OleW :;EMaudy 


“sPoIe JOPLUOOUOU UT poyst[qej}se 
9q 0} saArasaid ajqpyIM pure ‘oured “ysa10j a3R]S 
pue [eopoy a0; ‘pur, [eInjynoude Burjstxo 
uo syy8t1 yuauidojaaap aseysind 0} 2}38}S 
“JUD O[BAIP JO 19}DeIBYD BY} [O1QUOD 0} SROIR 
aoeds uado Ady armnboe 0} 33k} :a0edg ued 


*padoyaa 
-Op A[@aIsua}UT 0} Ajaye1apOUur ose yey} sear 
JeNUSPISAl JO ‘[eIOIAUWWIOD ‘JeLYsNpUT UTYIIA 
Pozqryord aq 0} syue} dI}das puke s[jam oyeAtid 
JO 9S] “SIOPLLIOD UI asoy} JOJ A[UO paptaoid 
DOUBYSISSe [BINUBUTY 9}R}S yNq sotyyedrorunu 
[l® 10} pomnber aq 0} sjuejd yuswyR01] adeMag 
‘spore IOpiu0d ut AjuoO suwiajsAs [ediorunu 
IO} Pasn aq 0} SadINOS [eOpaj pue o}e}s Wy 
Suloueury “19LSIG OGW Wor pepnpoxa aq 0} 
SIOPILIOOUOU ‘SIOPLLIOD dy} OUT popurdxa aq 
0} JOISIG OCW ‘SorqIor.y Jaye, pue Jamas 


“Q0IAIas Juan badly 
SIOW pue *YOO}s BuTTJoI a1OW ‘Wa}sAs OBIE] 
Ayvenuejsqns e ayepowuooor 0} papriddn 
aq 0} AOD dy} Ul satmoey “Aem-jo-s}ysu 
proses Surjstxa Buoje sIoptwo0o aaty ut ping 
2q 0} SuoTsUa}xa }IsUeT) prides Joey “jIsueI] 


*(49}U90 
UMO} BUTJSIXS JO ‘d}IS SOsTY ‘Bore JeUOT} 
-eaioar 1ofeur ‘8'9) pamnbor st juouldojaaop 
Pa}99[9s 0} ssod0R aIOYM A[UO SeaIR IOPLLIOD 
-uou oy} ul popeddn 10 yng oq 0} sea} 
-IY ‘SPOIe BSOY} UTYJIM UOT}E[NOMO azisey dua 
QO} seore JOpIUOD UTyAM BuIpeisdn jeuay 
“SIOPLLIOD JSOEMYINOS pue Uld}saA Ul JING oq 
QO} yWsued) Buroyesed sAemssoidxq :sAemyasty 





so1orog uonrusweldwy 


(1405) NVId YOCINAOO TVIdVuU ‘A 








ok 
1393e.$ 


TL eqeL 




















“seore 
[ENUAPISAI UIOUT-MO] O} JUSTUDAUOD aze 1eY} 
Sdno13 9UIOOUT-MO] JO JUDUIAO[duIa JO} sanTUNy 
-Ioddo qgof jo soquinu Jayears e optaoid Of §=*9 












‘0661 Puckaq 
quoudojaasp 10j pasinber aq Aru yoryM 


pur] padojaaapun Alaaneal JO sjoey} ulBJOIO] =*S 






“SoT}ITIOey [RUOTIBAINA1 puke aoeds uodo 
omqnd sofeut adre] 0} ssoooe Asko aptaoid Of “pb 






"SIOPLUO9 9Y} UTYIIM pur aloo 
oy} Woy pure O} Ayiqow pider joj apiaoid OF 







“9{QRIA aIOUL 
Ayeonuouosa saurosaq jsuesy} yey} aNsul oO] “7 





“uorsal 
24} JO Qny SMWOUODSA pur jeIN}[Nd oY) suTeWas 
uoJsog }eY} aNsul 0} 9109 94} UI YIMOUT 
quowAojdwa pue uonejndod o8einooua of "| 









saansefqo 






‘saaiasoid aoeds uodo pur ‘fernqjnouse 
‘JeQuaptsel AyIsuap-Mo] Aq Pozisa}oRIeYO aq 0} 
SBOIE Ady] “JUSUIdO]DANP URgIN MOU JO dal} 
A[PATR[AI 9Q 0} SIOPLLIOD ay} UDOMJOG SPAIW = “p 





“SSROIOUT 9109 [RUOIBaI 
AY} WO] DOUESIP OY} SE YSIUTWIP 0} SIOPLLOD 
ay} UTYyWM yuoUdo|aAsp uRqin Jo AyIsuoq ‘¢ 


"SUOT}E}S [SUI] prdes UO 19}U99 0} 
spare [EUOpIsol AyIsuop-YysIy pue feIIsUMUOD 7 





*JPARI} JO SAPOU 9ATIOAJJO JO BoIOYD ke aptaoid 
0} a109 jeuolder oy} Woy BuNerper siopu 
-109 [9ARI}] SNONSYUCOUOU dATJ BuO[e pozed} 
-U99UOD 9q 0} JUSWIdOJaAepP URqIN MoU SOW “I 











Sain}eof JUaT[eS 






NV 1d YOCINYOO TVIGVA “A 





“aJOY POQUOsap SaarjJeUIO}[e dary} 194}0 
AY} JO ‘SUOTNRIO] JUDIOJJIP Je “UOTJeUTqUIOD paT[or} 
-u0d eB syuasaidoas ued aytsoduioo ayy ‘saamoofgo 
pajeapnu 10 JOPLUOS [eIpel pyemo} wre YSU 
‘qinqns duyjstxo ue ‘rare JoyjouR a[TYM ‘soatjoolqo 
[esiodstp payjomuod preMo} pojustIO oq ys 
‘podojaaspun Ajjuasoid ‘uorfo1 oy} jo uoriod 
QUO ‘2OURISUI IO.J ‘AIPSSODAU SE Po}BUTPIOOD soLe 
-Punog BoregNsS YIM ‘SOAT}PUIOIE JUDIAJJIP punose 
ying oe uOTBaI sy} JO seareqns 410 $10}90S JeNpIA 
-IPUT }BY} SI ONsUe}OBeYD UTR S}] “SOATBUIOITE 
JOY} 9Y} JO YRS WOIy pamoog sorotjod puke ‘soar 
algo ‘soinjeay SooksqUIa }I asned0q UOTJeZLUeWIUINS 
peoiqg 0} aqeuowe jou st uejd ayisodwoo oy] 


NW 1d ALISOdWOD 'V 











35 


cel -d Vel 
Viti 2 evi 
dsIDV 19N/SUOSIOg 


:d 
2 
AYTIQIssa00y eAneTOY 


:d 
19 
AYTIGIsssooY 2ATe[OY 


:d 
SD 
AYHIQIssoooVy aTe[OY 


€0S°8 :d CSI‘8 
6¢0°8 ‘DO 869L 
A}TTIQIsss00 VY SAT e[OY 


ev :d Sv 
97 -O SE 
seoieqns JO ‘ON 


SOIDV [PHUSPISoY JON [FOL 
uorjefndog [ej10], 


uotjejndod [e10} 
O} SOT}I[IQIssoo0e JIsueI] pur 
AeMysty voreqns [je Jo wins 


jUSWAO[dWo SULINJORJNUeUT 
-UOU 0} SOT} TIQIssa00e 
yISUBI} BoIeQns [[e JO Wing 


uorje[ndod 0} seare 
[BUOTIBOIOOI IOLCUI YIM 
SBdIEQNS JO SdI}IIqIssa00e 
yisuel pue AeMyYsIYy Jo ung 


jusuIAOTAWId [e101 
O} SOT}T]IQIssa00e JIsueI] pur 


Aemysty voreqns [je JO ung “q 


$7 [ Sp900xe 
‘dog €961/'durq £961 


‘dog 0661/'durq 0661 
O11 9Y} YOTYM 


UI sBareqns JO JOqUINNY ‘eB 


soinsvoy] UOTIeNTeAq 


AOVALIG 
Ajture.j pue [BUOsIog OpIAOIg 


AVTIQOW 
[PUOSIOg PasedIOU] OpIAOIg 


sorjtunjioddg 
sulddoyg poseoiou] oplaolg 


soryunyioddg jeuon 
-B9INIY PISBdIDUT IPIAOIgG 


sorjiunyioddg 
qOf poseoiduy opiAolg 


36 





poyeoponnN :q uel 
[esiodsiq poyjomuog :5 urlg 


JoOpiio) [eIpeYy -q uel 
oHIsOdulog :V ueig 


SNV'Id 0661 JAILVNYALTV YNOA AO NOILVNTVAA 
C PGE L 


867°E :d 8SEr€e 


6S9°E :O Leeee wi9}shs ademas podid 
(spuesnoy]) ‘dog jedrorunw e Aq podAres uorjendog YIMOID A][IIPIO JOJ 9PlAOIg “6 


000'€Z- :d 000°07- 


000'8I- :O OO0'TS- : 0661 01 €96] Wor JUS 
sosoA0[duiyq JO “ON -AO[AUId 9109 UI BSURYO jSeddIOY “Pp 


Kes Au lee Ls uore[ndod 0} a109 ay} Jo sary TIqIs 
0£6 I- -O eA Ba -s900e jIsuel] pue AeMYSIY Jo uns 
AUIQISse09V OAD TOY aU} UL 0661 OF €96] Wor aBueYD “9 


‘duty 9109 0661 pouurld 
‘duty 9109 0661 OFAIdWa “4 


‘dog 2109 0661 pouurld SOIIATOY 
‘dog 2109 0661 OIMIdWa “2 310D [RUOIS9Y OY} UIRJOY °g 


yuow Ao[duia Io 
uorjefndod Jo sso] 0} 3UIMO 9sn 
SUTJSIXO UOJ} PISPI[II S910 [PIO], WYSI[g [eoIsAyg sonpoy */ 


: ss 066] Ul usu 
8 -dojaaop 10} pure] jueoRA Surureuros 
seaieqns Jo ‘ON JIM svoreqns Jo Joquinu jse00I0,] * 


000°0€9 :d 000°079 
0661 


000°EZ9 :D 000°6r9 : UI JUSWIdO]SAP IOJ BIQeIIeAe pur] YMOID WIA], 
SolOW JUBOPA JO S9IOB JSBIDIOJ [JO] ° -3UOT JO} AYIIQIXo[y UIeJOY “9 


(}U0D) Z 9192 





37 


[fei Id]NUIUIOD pue sng Jo 
SATSN[OXS PISUBI} PIdel JO oseaTT *q 


sone 
SOJNOL [IIOIIV pornbay jeuon 
pue Aemysty Jofeur Jo advoflyy *e -IPPV JO S}sOD ozTuUTUTW *Z] 


SZ’ | spoooxa 
"dog 0} ‘sso00V [810L, £961 
‘dog 0} *sso00V [810 0661 
ae eu ones oy} YOryM 
81 :D ECs: UT S19}U99 A}TATIOR O109 [BUOISOI siojuag AANOW 
svareqns JO ‘ON -UOU SUTUTe}UOD searegns Jo 1OqUINN 9109 [BUOISaYy-UON dojaaog 


S0'Z sp9a0xe 
€Z :d sc juourAodurg 066] pouurlg 


CC +0 LC : juowAojdurg 0661 OLWIdNa 
seoleqns JO ‘ON O1eI OY} YOTYM UI seareqns JO ‘ON *9 

S6'| Specoxe 

pee g 

s ‘dod 0661 pouurlg 

Id +0 OC : ‘dod 0661 OIMId Na 
svoreqns JO ‘ON O81 SY} YOTYM UI SvarTeqns JO ‘ON ‘p 


SJOLI\SIC] 
LS‘0 :a 8L'0 podojoaoq ut ‘dog pouurg 
ii 180 : syOLsIq 


soney podopeasq ut ‘dog OaIdWaA °° 


eI -d ct SdTjISUsP pouoz ZUT}SIXS 
Gi) Sie P999X9 0} JSEIDIOJ aI SoTjIsuap 
seoreqng JO ‘ON [PI]UOpPIsoI oI9YM SbaIEQNS JO ‘ON “G 


v80 :-d c8'0 
Se ee SOINSBO|| PUR SoIdT]Og USUI 
v8'0 -O 680 : aDV ‘Soy JON/‘dog pouuryg -dojaaeg sunstxq jo uonru 
soney a10V “soy “JON/dog OTUIdWa “@ | -8000y wnuxey Joj opraoig ‘Q] 


soInseay] UOTHENTeA SaAtjIafqO 


(10D) Z F192 L 





38 


Table 3 


PLAN EVALUATION SUMMARY 


Objective 
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FIGURE 10 
1990 COMPOSITE (PLAN A) HIGHWAY AND TRANSIT SYSTEM 


PREPARED BY 
MASSACHUSETTS DEPARTMENT OF PUBLIC WORKS 
BUREAU OF TRANSPORTATION PLANNING AND DEVELOPMENT 
THROUGH 


EASTERN MASSACHUSETTS REGIONAL PLANNING PROJECT 
IN COOPERATION WITH THE 


UNITED STATES DEPARTMENT OF TRANSPORTATION - BUREAU OF PUBLIC ROADS 
OCTOBER 1968 


1 
1 
/ 
ti 
t] 
a 
a 
{J 
a 
1963 1990 
NORTHEAST CORRIDOR 
590,680 756,316 
173,714 248,351 
LTSe oe 342,192 
1,169,108 1,610,641 
52,338 68,050 
91,679 i253 
25,589 27,705 
862,872 1,236,042 
22,896 36,760 





NORTHERN CORRIDOR 


810,615 970,405 
241,793 323,674 
236,944 430,914 
1,406,216 2,043,833 
65,291 83,502 
109,523 144,984 
29,345 34,924 
1,104,993 1,634,985 
28,274 37,447 
NORTHWEST CORRIDOR 
292,794 413,470 
90,892 138,292 
97,949 211,248 
519,595 916,450 
51,779 63,248 
59935 86,148 
21,588 24,988 
397,774 729,795 
25,403 31,455 


1990 TRANSIT VOLUME FORECAST 
CURRENTLY BEING DEVELOPED 
FOR THIS AREA. 






THE REGIONAL CENTER 


PLAN A 
RADIAL CORRIDOR HIGHLIGHTS 


POPULATION 

EMPLOYMENT 

AUTOMOBILE OWNERSHIP 
TOTAL PERSON TRIPS 
PERSON TRIPS TO BOSTON CORE 
TRANSIT PERSON TRIPS 
TRANSIT PERSON TRIPS TO 
BOSTON CORE 

HIGHWAY VEHICLE TRIPS 
HIGHWAY VEHICLE TRIPS TO 
BOSTON CORE 


POPULATION 

EMPLOYMENT 

AUTOMOBILE OWNERSHIP 
TOTAL PERSON TRIPS 
PERSON TRIPS TO BOSTON CORE 
TRANSIT PERSON TRIPS 
TRANSIT PERSON TRIPS TO 
BOSTON CORE 

HIGHWAY VEHICLE TRIPS 
HIGHWAY VEHICLE TRIPS TO 
BOSTON CORE 


POPULATION 
EMPLOYMENT 
AUTOMOBILE OWNERSHIP 
TOTAL PERSON TRIPS 
PERSON TRIPS TO BOSTON CORE 
TRANSIT PERSON TRIPS 
TRANSIT PERSON TRIPS TO 
BOSTON CORE 

HIGHWAY VEHICLE TRIPS 
HIGHWAY VEHICLE TRIPS 
TO BOSTON CORE 


1963 








1990 


WESTERN CORRIDOR 


549,141 763,617 
199,281 288,404 
189,692 403,344 
1,123,183 1,767,982 
79,274 111,818 
83,968 152,236 
31,774 43,299 
883,525 1,389,601 
37,470 53,907 
SOUTHWEST CORRIDOR 
454,343 688,043 
107,476 215,682 
131,841 324,674 
786,975 1,440,841 
63,485 88,365 
93,273 SSM) 
32,927 35,663 
588,378 1,156,790 
25,618 42,480 
SOUTHEAST CORRIDOR 
724,839 1,035,773 
182,576 302,693 
211,261 476,112 
1,250,684 2,183,698 
97,357 114,635 
139,179 189,359 
43,798 50,300 
982,355 1,718,538 
46,918 55,919 





V. ANALYSIS OF THE ALTERNATIVE 
TRANSPORTATION PLANS 


Two of the four alternative regional plans 
prepared by the Eastern Massachusetts Regional 
Planning Project were selected for detailed testing. 
The two alternative development plans assume the 
same 1975 highway and transit network, but for 
1990 there are two different highway and transit 
networks. Plan A (the Composite Plan) relies more 
heavily on transit to accomplish its higher den- 
sity development objective (see Figure 10). Plan 
C (the Controlled Dispersal Plan) relies strongly 
on highways to accomplish its more dispersed 
land development objective (see Figure 11 on 
Davewr 13): 


This chapter evaluates and compares the two 
plans. Many factors are covered, including the 
interrelationships of the highway and transit net- 
works, together with mileage, congestion, and 
continuity. Factors such as parking locations and 
access to principal areas, as they appear to meet 
the people’s desires, are also considered in judging 
the service to the region. How well each plan solves 
existing problems and provides for the expected 
increase in travel are additional considerations in 
the evaluation of the systems. A condensed listing 
of the advantages and disadvantages of the systems 
tested is included in Table 4. 


Table 4 


ALTERNATIVE TRANSPORTATION SYSTEMS 


Plan A 


Plan C 


ADVANTAGES 


e@ Increases travel capacity in corridors where rapid 
transit extensions are located. 


@ Provides good access and a choice of travel 
mode for trips destined to the central business 
area. 


e@ Allows provision of parking in low-density 
areas at transit stations rather than in the high- 
density central business area. 


e Is less disruptive of communities; fewer 
families dislocated. 


e Satisfies strong tendency to automobile travel. 


@ Provides opportunity for dispersed industrial 
and economic activity. 


e@ Provides greatest access to the region’s 
principal airport. 


@ Provides a solution to the existing harbor 
crossing problems and Central Artery 
congestion. 


e Is less costly. 


DISADVANTAGES 


e@ Does not keep pace with the growing trend 
in automobile usage. 


e Provides fewer travel facilities outside 
Route 128. 


e Gives no improved access to region’s 
principal airport. 


e Does not provide a solution to existing harbor 
crossing problems or to Central Artery con- 
gestion. 


e Has a greater capital cost. 
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@ Does not provide sufficiently for travel to 
the central business area. 


@ Does not provide sufficient transit to relieve 
the congestion of the highway system. 


e Includes many “‘T”’ intersections of 
expressways. 


@ Is more disruptive of communities and 
families. 


The alternative expressway and rapid transit 
systems are backed by complete networks of 
arterial and collector streets and bus and railroad 
lines. However, since the express highway and 
transit facilities are more important in influencing 
development than arterial streets or buses, and 
since the arterials and bus systems are quite similar 
for both alternatives, this chapter discusses the 
analysis, need, and adequacy of the express facili- 
ties. 


SUPPORTING ARTERIAL STREET SYSTEM 
STUDIES 


The arterial street system is treated exten- 
sively in the DPW’s Bureau of Transportation 
Planning and Development Statewide Highway 


Transportation Study. This study encompasses 
three major objectives, which are described below: 
functional classification, appraisal of needs and 
establishment of a long-range construction program 
of highway improvements, and development of a 
fiscal plan to finance the program. The study pays 
careful attention to arterial roads. 


The first objective of the Statewide Study is 
to classify the road system to develop a basis for 
assigning responsibility for operation, improve- 
ment, and maintenance of various roads and streets 
among the several levels of government in an 
orderly, rational manner. 


The second objective of the Statewide Study 
is an appraisal of the amount of immediate and 
future work required to bring the functionally 
classified system up to appropriate design stand- 
ards to handle the traffic safely and economically. 
The determination of existing and future needs 
provides the basis for the establishment of annual 
highway program costs, including allowances for 
replacements, maintenance, and administrative and 
other costs. 


The third objective of the Statewide Study, a 
fair fiscal policy, was attacked in the fiscal phase, 
which consists of four steps: 


e collection, tabulation, and analysis of 
historic financial data and _ statutory 
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background concerning highway rev- 


enues and expenditures; 


e forecasting of future revenues based on 
population, vehicle registration, and 
travel forecasts; 


e analysis of the division of tax responsi- 
bility between highway users (subdivided 
among classes of motor vehicles) and 
nonusers; and 

e evaluation of fiscal alternatives based on 


the relationship of annual program costs 
to projected revenues from _ present 
sources. 


This work will be described in subsequent 
reports of the Bureau of Transportation Planning 
and Development. 


The federal TOPICS Program (Traffic Opera- 
tions Program for Increasing Capacity and Safety) 
also deals with arterial streets. The TOPICS Pro- 
gram stresses upgrading urban arterial roads and 
streets with spot improvements and the application 
of sound traffic engineering technology. This fed- 
eral aid highway program is expected to have a 
major impact on the future operation of the 
arterial system. 


Also concerned with improved arterial opera- 
tion is the Guide for Improvements in Traffic 
Performance, completed by the DPW through the 
EMRPP. This report outlines ways that commun- 
ities can use traffic engineering measures to im- 
prove the performance of existing roads and 
streets. 


RELATIVE MERITS OF THE TWO TRANS- 
PORTATION PLANS 


After selecting two plans for testing, it is most 
important to judge their relative merits. This 
evaluation helps to determine which system would 
best fit the region’s needs, or whether a com- 
promise that incorporates the best features of each 
system might be necessary. 


When the capability of the alternative plan 
networks to carry the forecast highway travel was 
assessed, it became apparent that Plan C is gener- 
ally more successful than Plan A. This is evident at 
several points, including: 


e the Central Artery and the other harbor 
crossing facilities; 


ca Route 2 inside Route 128; 


® Route 3 between Route 128 in Burling- 
ton and I-495 in Chelmsford; 


e Route 3 between Route 18 in Wey- 
mouth and Pond Street in Rockland; and 


e I-95 south of Route 128 in Canton and 
Norwood. 


The Composite Plan is not without its advantages, 
however, and does ease the strain on: 


a the Southeast Expressway; 


r) I-95 from Route 128 in Canton to the 
Inner Belt; and 


e Route 128 from Lexington to Weston. 


Even though Plan A accommodates the fore- 
cast travel better on the South Shore and on I-95 
near the Inner Belt in Roxbury, neither plan does 
so adequately. Both plans also indicate potential 
trouble at the junctions of I-95 with the Beverly- 
Salem Connector and with Route 128 in Peabody 
because of the high numbers of vehicles turning. 
Based on volume forecasts, the only expressways 
that seem to be unnecessary, at least in their tested 
form, are the Salisbury Beach Connector and the 
extension of the present Route 213 through 
Methuen and Dracut to connect with Route 3 in 
Chelmsford. 


The transit system of Plan C includes imple- 
mentation of the MBTA’s Immediate Action Pro- 
gram, with some minor adjustments and additions. 
A first glance at the transit loadings seems to 
indicate that the Plan C transit system would be 
adequate and that the Plan A transit system is 
overdesigned. However, the analysis of Plan C 
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demonstrated a series of deficiencies that would 
require further transit improvements. Parking lim- 
itations at the transit stations and capacity restric- 
tions in the subway tunnels would prevent the 
system from carrying the forecast traffic; that is, 
an equilibrium transit assignment has not been 
achieved. Therefore, Plan C would not provide 
sufficient transit capacity to relieve some of the 
critically overloaded highways. 


Furthermore, most of the transit network 
included in Plan C either replaces existing inade- 
quate facilities or provides new facilities in areas 
where the need has existed for years. In fact, 
detailed analysis of the networks reveals that 
considerable upgrading of existing facilities is 
required by 1990 under either plan. The Plan C 
network would provide only a series of moderate 
improvements in transit, and would retain several 
weak characteristics. Broadly, Plan C relies heavily 
on continuation of railroad commuter service and 
the use of long-distance bus routes in certain areas. 


The 1990 Plan A system provides for rapid 
transit extensions in each of the major corridors. In 
conjunction with these extensions, some major 
improvements in the downtown routing and distri- 
bution of transit lines would be required. However, 
even Plan A did not provide a total solution to the 
downtown distribution problem, but it demon- 
strated that people could be diverted from the 
highways if transit is extended further into areas of 
high orientation to downtown jobs. 


TRANSPORTATION PLAN ANALYSIS BY COR- 
RIDOR 


To evaluate the components of the two plans, 
the process described in Chapter III was used to 
project future volumes for the highway and transit 
systems. For these projections, vehicular or passen- 
ger volume forecasts for transportation facilities 
were not restrained by facility capacity or parking 
restrictions. Figure 10 on page 42 and Figure 11 
on page 113 illustrate the volume forecasts on the 
alternative expressway and rapid transit networks. 
For the plans illustrated, each transportation cor- 
ridor was analyzed to determine whether the 
proposed expressways and rapid transit lines could 


be constructed with sufficient capacity to handle 
the forecast volumes. If practical design conditions 
preclude the construction of adequate facilities, 
the analysis determined whether the capacity 
problem could be eased by some diversion of trips 
to parallel highway or transit facilities. 


Following is a detailed description and analy- 
sis of the principal elements of the highway and 
transit networks contained in Plans A and C. 
Transportation elements are grouped according to 
present regional travel corridors, both radial and 
circumferential, to emphasize the interrelationships 
of the elements of the transportation networks. 


Northeast Corridor 


The North Shore area is a mixture of residen- 
tial suburbs and employment concentrations. 
Logan International Airport is located in this 
sector, as are some of the major recreational 
facilities of the region. 


The principal radial expressway serving the 
corridor is Interstate Route 95. Rapid transit 
service is provided by the Blue Line to Wonderland 
in Revere. In addition, the MBTA provides bus 
service to 14 communities in this sector. The North 
Shore communities are also served by railroad 
commuter service under the contract now in force 
between the MBTA and the Boston and Maine 
Railroad. 


HIGHWAY 


Interstate Route 95: The forecast average 
daily travel on I-95 between Salisbury and Route 
128 can be adequately served by the existing and 
proposed facility in both plans. The I-95 volumes 
in Plan A reach a maximum of 76,000 vehicles per 
day just north of Route 128. Plan C volumes reach 
64,000 vehicles per day at the same point. There 
are differences of about 15,000 vehicles per day on 
some sections of I-95 because the Middle Circum- 
ferential does not connect with I-95 in Plan A. 


The existing section of I-95 north of Danvers 
was built before the Interstate Highway Program 
was begun and does not conform to present 
Interstate Design Standards for speed, approach 
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ramps, median width, and alignment. During sum- 
mer weekend peak-travel periods, this portion of 
I-95 experiences severe congestion over its entire 
length. For these reasons, I-95 from Danvers to 
New Hampshire is programmed for widening, 
which has already begun. 


I-95 between Danvers and Revere is presently 
under construction. Projections of future traffic 
indicate that as many as 145,000 vehicles per day 
will be carried on I-95 between Route 128 and the 
Beverly-Salem Connector. Factors contributing to 
this sizable traffic volume are the inclusion in the 
network of a New Harbor Crossing and the 
Connector to Beverly and Salem. The high volume 
of traffic turning on and off I-95 at Route 128 and 
at the Connector will cause critical weaving prob- 
lems on I-95 in this section unless some relief is 
provided. 


A possible alternative to relieve I-95 is the 
improvement and possible relocation of Route 114 
to meet the Beverly branch of the Beverly-Salem 
Connector. The travel desire for this movement 
was not expected to be as sizable as developed; 
therefore, this improvement was not contemplated 
in the alternative networks. An upgraded Route 
114 from North Andover to Route 1 was included 
in Plan C, and was extended to Route 128 in Plan 
A, but indications are that the upgrading should 
have been continued to the Beverly branch of the 
Connector. This improvement would alleviate the 
I-95 weaving problem by furnishing a suitable 
alternate route to Salem and Swampscott from the 
north and west. 


Also, Route 1, which is forecast to carry only 
moderate traffic between Route 128 and Cutler 
Circle in Revere, could serve as an alternative route 
to Cutler Circle and the Northeast Expressway if 
peak-period congestion begins to occur on I-95. 


I-95 from Cutler Circle to the Chelsea 
approach to the Tobin Bridge (formerly the Mystic 
River Bridge) was built before the start of the 
Interstate Highway Program and is substandard 
according to Interstate Design Standards. Raising 
this section of roadway to Interstate Standards, 
however, would be virtually impossible on the 


present alignment and would elevate the cost of 
improvement to an unjustified amount. Less costly 
improvements, such as the addition of acceleration 
and deceleration lanes designed to meet higher 
standards, better gradients on some approach 
ramps, and_ partial reconstruction of the 
1-95/Revere Beach Parkway interchange, would 
substantially increase the safety of this roadway. 


I-95 in Charlestown between the Tobin Bridge 
and the Storrow Drive exit ramps from the Central 
Artery is presently a source of frustration to 
peak-period motorists. Severe congestion also 
occurs in the Sumner and Callahan Tunnels, as 
commuters frequently face long lines of stopped 
traffic stretching the length of the tunnel. It is 
clear that major harbor crossing improvements are 
needed to handle today’s traffic satisfactorily, let 
alone the increases projected to occur by 1990. 


New Harbor Crossing: Traffic using the Tobin 
Bridge and the Sumner and Callahan Tunnels 
currently amounts to approximately 120,000 vehi- 
cles per day. Improvement of the approach facil- 
ities and elimination of restrictions caused by toll 
collection would allow a total flow of about 
160,000 vehicles per day (100,000 on the Tobin 
Bridge and 60,000 in the Sumner and Callahan 
Tunnels) at the lowest acceptable level of service. 


The daily crossings of the Boston Harbor and 
Mystic River in 1990 will amount to approx- 
imately 186,000 vehicles without a New Harbor 
Crossing, according to EMRPP forecasts, and 
203,000 vehicles with a New Harbor Crossing, 
according to forecasts made by a consultant for the 
Massachusetts Turnpike Authority (36). Based on 
the overload on present facilities by 1990 of 
26,000 to 43,000 daily trips, a New Harbor 
Crossing would be necessary some time after 1975. 
Unless another harbor crossing is included in the 
future expressway system, additional capacity will 
have to be provided on the bridge or the tunnels 
and improvements will have to be made to the 
Central Artery in addition to those already antici- 
pated. 


Financial studies by the Massachusetts Turn- 


pike Authority’s consultant indicate that 
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anticipated toll revenue from this new crossing, if 
constructed by the Turnpike Authority, would not 
be adequate to construct the approaches necessary 
to ensure efficient operation of the roadway 
system at both ends of the crossing. Therefore, 
some additional public funding must be found if 
the project is to become a reality. The possibility 
of getting Interstate designation for this New 
Harbor Crossing should be investigated. If this 
designation is obtained, the construction of this 
facility could be advanced to the 1968-1975 
program to provide relief to the present harbor 
crossing facilities and the Central Artery at an 
earlier date. 


Shore Expressway: A New Harbor Crossing is 
not a complete solution without other improve- 
ments. The new crossing would carry 72,000 
vehicles per day by 1990 and would provide 
sufficient capacity for all forecast traffic. On the 
north side of the water, however, complications 
arise. Both this new crossing and the Sumner and 
Callahan Tunnels funnel traffic onto Route C-1, 
which is projected to carry approximately 100,000 
vehicles per day just north of Logan Airport and 
slightly over 70,000 vehicles per day near Bell 
Circle in Revere. Between Bell Circle and I-95 in 
Saugus, the average volume forecast for Routes C-1 
and 107 is 58,000 vehicles per day. To accommo- 
date these volumes adequately and provide system 
continuity, a Shore Expressway should connect the 
New Harbor Crossing with I-95 in Saugus. The 
construction of an expressway and New Harbor 
Crossing between I-95 in Saugus and the Inner Belt 
near South Station would eliminate the need to 
increase the capacity of the existing Northeast 
Expressway, Tobin Bridge, and Sumner and Calla- 
han Tunnels. 


Of major importance is the excellent access 
that the Shore Expressway would provide to the 
region’s principal airport. Logan Airport has been a 
significant factor in the growth of the region, 
partly because of its accessibility from the central 
city and the surrounding area. Airline passenger 
trips for the eastern Massachusetts region are 
projected to increase by over 300 percent by 1980 
(40), and vehicle trips to Logan Airport will 


continue to grow, even though a second airport 
may be in use. For the airport to continue to serve 
the region adequately, it must be easily accessible. 
The New Harbor Crossing and Shore Expressway 
would perform this vital function in addition to 
accommodating the increased number of harbor 
crossings for other purposes. 


Beverly-Salem Connector: The construction 
of the Beverly-Salem Connector from I-95 in 
Peabody will provide expressway service to addi- 
tional communities on the North Shore. In Salem, 
the Connector branches northeast to Beverly and 
southeast to the Salem-Swampscott town line. The 
location of the Connector is the same in Plans A 
and C. The existing Beverly Harbor Bridge will be 
replaced by the new facility, which will carry 
25,000 vehicles per day, thus helping to relieve 
peak-period congestion. 


The Beverly branch of the Connector carries a 
maximum of 40,000 vehicles per day in Plan A and 
32,000 vehicles per day in Plan C. Without the 
Beverly branch, travel from north of the harbor 
toward Boston would use Route 128 in the 
Peabody, Danvers, and Beverly sections to reach 
I-95. The Beverly branch will give residents in this 
area high-speed access to I-95, thereby preventing 
an increase in travel east of I-95 on Route 128, 
which carries a heavy volume even with the 
Connector in the network. 


The Salem-Swampscott branch carries a maxi- 
mum volume of 61,000 vehicles per day in PlanA 
and 54,000 vehicles per day in Plan C. The volume 
on the Connector between the fork and I-95 is 
71,000 vehicles per day in Plan A and 76,000 
vehicles per day in Plan C. 


This area of the North Shore does not have 
other roadways capable of serving an additional 
25,000 to 76,000 daily trips. Routes 1A, 107, and 
114 are already congested during peak periods and 
could not handle the added load. The Connector 
would provide excellent service to the communities 
of Salem, Swampscott, Marblehead, and Beverly. It 
would provide an express routing around the 
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business areas and connect with expressways lead- 
ing in all directions. The cities of Lynn and Revere 
will directly benefit from relief of the traffic, 
which will make Routes 107 and 1A more usable 
for local requirements. 


The volumes assigned to the Connector are 
sufficiently high to justify an expressway facility, 
and no other reasonable alternative would provide 
the needed relief to Route 107, which is badly 
congested during peak periods at the present time. 


Revere Beach Connector: The Department of 
Public Works is presently designing a roadway from 
Cutler Circle to Revere Beach to relieve the 
arterials in the Northeast Corridor. This Connector 
is a recent proposal of the DPW and was not tested 
in the alternate networks. It appears that such a 
facility would not only serve recreational traffic 
but would relieve certain arterial roadways in the 
area. 


TRANSIT 


Blue Line: Under Plan C, North Shore transit 
service is essentially the same as today, while under 
Plan A the Blue Line rapid transit service is 
extended from Wonderland to Route 128 in North 
Beverly. An express operation would bypass all 
stations between the existing Airport Station and 
Revere Marshes. The Suffolk Downs station would 
become seasonal, operating only during the racing 
season at the Suffolk Downs racetrack. 


Available parking at the existing Wonderland 
terminal of the Blue Line is now limited to 
approximately 500 spaces, and it is estimated that 
by 1990 the demand will increase to approx- 
imately 3,000 spaces without an extension of the 
line. In addition to relieving this potential traffic 
and parking problem at Wonderland Station, an 
extension to a point just beyond Route 128 in 
Beverly would attract an estimated 18,000 riders, 
increasing the number of daily passengers carried at 
the peak-load point from 62,000 to 80,000. 
However, if the rapid transit line is not extended 


beyond Wonderland, some of the forecast park-ride 
transit trips would be lost because of insufficient 
parking and would become highway trips to 
downtown Boston instead. 


At the present time, the MBTA is studying 
the engineering feasibility of extending the Blue 
Line from Wonderland to a new terminal in the 
vicinity of Route 107 and the Pines River; or 
Vinnin Square, Salem; or Route 128 in Beverly. A 
short extension to the vicinity of the Pines River 
appears justified as part of the short-range transit 
program to provide the necessary additional park- 
ing capacity. The terminal must include a large 
parking lot accessible primarily from I-95 and 
Route 107 and must allow for the further exten- 
sion of rapid transit to the north as part of the 
long-range program. 


Essential to the viability of the Blue Line 
transit extension is better downtown distribution. 
This can be most effectively accomplished by a 
subway link in downtown Boston connecting the 
Blue Line with a rapid transit line in the Western 
Corridor. The feasibility of this link is being 
examined in the MBTA’s Central Area System 
Study. A short branch extension into the Logan 
Airport terminal complex to permit direct rapid 
transit service from downtown to the terminal 
building is also being studied in cooperation with 
the Massachusetts Port Authority. 


With the provision of better downtown distri- 
bution, a rapid transit extension would divert more 
people from the highways than either railroad or 
express bus service. With through service down- 
town and better airport access, which were not 
tested in the alternate plans, the number of 
additional riders carried on the Blue Line should 


substantially exceed the 18,000 forecast for Plan A. 


Beyond 1975, the problems associated with 
reducing costs, changing union work rules, pro- 
viding adequate equipment, operating over a right- 
of-way harmoniously with freight service, and 
improving downtown distribution are so severe 
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that the alternative of providing transit service to 
the North Shore by a combination of a rapid 
transit extension and integrated bus service will be 
required. The potential increase over the Plan A 
forecast that results from better downtown distri- 
bution and Western Corridor through service, 
together with the infeasibility of providing the 
required number of parking spaces without an 
extension, indicates that a rapid transit line to the 
vicinity of the Salem Connector would be the most 
practical solution to the long-range transit require- 
ments for the Northeast Corridor. 


Assuming that the recommended plan testing 
and detailed economic studies substantiate the 
need for the extension described, the station 
locations and parking space estimates for the Blue 
Line would be as follows: 


Station Parking Spaces 
Maverick 0 
Airport 100 
Wood Island 500 
Orient Heights 260 
Suffolk Downs 120 
Beachmont 210 
Revere Beach 180 
Wonderland 480 
Pines River 2,500-—3,500 
Lynn 0 
Swampscott 100 
Salem Connector 1 ,000-2,000 


Total 5,450-—7,450 

In conjunction with the Blue Line extension, 
Plan A tests an express transit track from Pines 
River to Airport Station that would bypass the 
intermediate stations. The additional riding attrac- 
ted because of the time saved by such a bypass 
may be sufficient to justify its construction in 
conjunction with an extension to the Salem Con- 
nector. Further testing and design of the Shore 
Expressway should consider the possibility of 
including this express transit facility in the right- 
of-way. 


Another option for providing through rail 
transit service between the North Shore and 
Western Corridors would be by a new rail transit 
harbor crossing built in conjunction with the new 
highway harbor crossing. This crossing would 
permit the use of wider, longer transit cars than the 
present limited-diameter transit tunnel under the 
harbor would allow. It would, however, have the 
serious disadvantage of bypassing many major 
transit trip generators in the downtown area, such 
as the redeveloped waterfront, the financial dis- 
trict, Government Center, and the retail core. 


If the increased ridership that would be 
generated by better downtown distribution is not 
adequate to justify the cost of the required service 
and facilities, the Blue Line should not be ex- 
tended beyond Pines River. In this event, the 
long-range transit service would probably be 
greater use of express buses. One alternative would 
be to have these buses feed the rapid transit 
terminal at Pines River. Another would be to run 
the buses directly into downtown Boston via the 
New Harbor Crossing to a new bus terminal at 
South Station. 


Northern Corridor 


With large sources of labor at both its 
northern and southern limits, this commuter- 
oriented sector is witnessing industrial growth and 
development. Interstate Route 93, now being 
completed, is the primary link between downtown 
Boston and the urbanized Merrimack Valley. 
Route 3 is the principal route to the Lowell area 
from Route 128. 


At the present time, the MBTA provides rapid 
transit service to Charlestown and Everett and bus 
service to most communities in the sector. The 
Boston and Maine Railroad provides rail commuter 
service to Malden, Melrose, Reading, Wakefield, 
Wilmington, Winchester, and Woburn under a 
service contract with the MBTA. The transit 
extension of the Orange Line to the Malden- 
Melrose town line from Haymarket Square in 
Boston is under construction. 


50 


HIGHWAY 


Interstate Route 93: The completion of 2.0 
miles of I-93 through Medford and Somerville 
before 1975 is the highest priority highway project 
in this corridor. This project is already under 
construction. When completed, I-93 will be con- 
tinuous from the New Hampshire line at Methuen 
to the Inner Belt. 


I-93 between the New Hampshire state line 
and I-495 should be able to carry the forecast 
average daily travel easily, with one exception. The 
bridge over the Merrimack River creates an ex- 
tremely dangerous situation. The number of lanes 
decreases from six on either side of the bridge to 
four on the bridge. While signs warn of the 
impending lane reduction, motorists traveling at 
speeds up to 65 miles per hour are unprepared for 
such an occurrence. Although the reduction in 
lanes is not a critical factor in average daily travel, 
it is critical for recreational travel. Severe tie-ups 
occur at this section during summer weekend travel 
peaks and when Rockingham Park race track in 
New Hampshire is operating; the situation is 
compounded when the two occur simultaneously. 
The bridge-widening project is scheduled for con- 
struction bids before the end of 1968. 


Forecast volumes on I-93 between I-495 and 
the location of the Middle Circumferential of Plan 
C are nearly identical in the two plans. South of 
the Middle Circumferential, the volumes change 
significantly between the alternative plans; the Plan 
C volume is 94,000 vehicles per day, or 28,000 
higher than Plan A. The differences in length and 
location of the Middle Circumferential and the 
changes in intensity of land use resulting from 
these factors contribute to the variation in volumes 
on I-93. The major parallel facilities, Routes 28 
and 38, do not receive excessive use except on 
either side of the interchanges with Route 128 and 
in town centers. These are local problems for 
which it is impossible to make recommendations 
without more detailed study than is contained 
within the scope of the EMRPP. 


The differences between the volumes on I-93 
in the alternative plans decrease approaching the 
core area. Some of the reduction in traffic volume 
in Plan A can be attributed to the rapid transit 
extension in the corridor, but the exact amount is 
impossible to pinpoint because of the interacting 
factors of land use, trip generation, modal split, 
and trip distribution. Under either plan, I-93 
should be able to carry the maximum forecast 
volume of 117,000 vehicles per day between Route 
128 and the Inner Belt. 


Route 3: Route 3 is a 4-lane expressway 
extending from the New Hampshire state line in 
Tyngsborough to Route 128 in Burlington. In the 
section north and west of Lowell, Route 3 carries 
between 35,000 and 65,000 vehicles per day. The 
Plan A volumes are slightly higher than those in 
Plan C because the number of trips in this area is 
greater in Plan A and because the Plan C network 
includes proposed Route 213, which diverts some 
of the traffic to and from the east. 


Route 3, including the Lowell Connector 
south of I-495, carries approximately 90,000 vehi- 
cles per day in Plan A and 75,000 in Plan C. 
Between Route 128 and I-495, the traffic volumes 
forecast for Route 3 are at least 15,000 vehicles 
per day higher in Plan A, with some segments 
35,000 higher. Under either plan, these volumes 
are high for a 4-lane expressway, particularly in 
Plan A. The Middlesex Turnpike is very lightly 
loaded and could serve as a suitable alternative for 
some of the Route 3 traffic during peak periods. 


North of the Middlesex Turnpike, Routes 3A 
and 4 carry substantial volumes, and the capacity 
of the corridor on Route 3 and parallel roadways is 
closely approached in Plan A. Some improvements 
to these alternate facilities might be necessary 
before 1990 under this plan. In Plan C, the volume 
forecast for Route 3 is diminished but the capacity 
of Route 3 is still strained. The primary reason for 
higher volumes in Plan A is the continuity of the 
route, which extends inside Route 128 to meet 
with Route 2 in Lexington. If additional corridor 
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capacity is necessary, one option would be the 
improvement of parallel arterials. Another option 
would be to widen Route 3. 


At Route 128, the corridor volumes are 
nearly equal in both plans (about 165,000, vehicles 
per day) but in Plan A, Route 3 carries about 
22,000 more vehicles. 


In Plan A, which includes the Route 3 
extension, the average volume on Route 2 between 
the junction of Routes 2 and 3 and Alewife Brook 
Parkway is 148,000 vehicles per day, or 16,000 
higher than in Plan C. Traffic concentration would 
be at the allowable maximum under the level- 
of-service criteria, and the roadway would operate 
on the brink of unstable flow conditions. In Plan 
C, some traffic is diverted to other facilities and 
the strain on Route 2 is eased. For this reason, it 
appears inadvisable to join the Route 3 expressway 
to Route 2. Because “‘T”’ intersections of express- 
ways are basically undesirable, another option 
could be considered at some future date. This 
option would be to extend Route 3 to connect 
with I-93, which will have some excess capacity in 
1990: 


TRANSIT 


Orange Line: The Orange Line is currently 
being relocated and extended from an improved 
Haymarket Station through a new tunnel under the 
Charles River and along the Boston and Maine 
Railroad right-of-way to a terminal at Oak Grove in 
Malden. 


Plan A contains a further extension to I-93 in 
Wilmington. This plan includes express bus service 
between Lawrence and the Wilmington terminal via 
I-93 and between Haverhill and the Wilmington 
terminal via I-495 and I-93. 


In Plan C, the Orange Line rapid transit 
extension terminates at Oak Grove near the 
Malden-Melrose town line. Under this plan, express 
bus service from Lawrence and Haverhill feeds into 


Sullivan Square. Plan C also includes express bus 
service from Reading and Wakefield to Sullivan 
Square and from Melrose to Oak Grove. 


Under Plan A, an estimated 17,300 inbound 
daily riders would be delivered to the transit line 
by express and local bus lines. In Plan C, the bus 
network would deliver an estimated 18,000 riders 
to the rapid transit line. Both plans assume the 
termination of railroad commuter service on the 
Reading Branch of the Boston and Maine Railroad. 


In Plan A, with its superior relationship to 
Route 128 and I-93, the estimated daily transit 
ridership on the Orange Line is 95,800. In Plan C, 
1990 daily ridership is estimated at 83,400. How- 
ever, the parking demand projected for Wellington 
and Oak Grove in Plan C is far greater than can be 
provided. The poor transit-highway relationship 
and the lack of parking along an Orange Line 
terminating at Oak Grove would turn away some 
of the estimated park-ride and kiss-ride patronage, 
and the estimated ridership on the line would not 
materialize. The number of riders lost for this 
reason, added to the 12,000 daily riders attracted 
by extending the line beyond Oak Grove, might 
justify the cost of constructing six additional miles 
of rapid transit to Route 128 after 1975. 


Assuming that the recommended plan testing 
and detailed economic studies substantiate the 
need for the extension described, the station 
locations and parking space estimates for the 
Orange Line would be as follows: 


Station Parking Spaces 
Community College 0 
Sullivan Square 2,000 
Wellington 2,000 
Malden 150 
Oak Grove 600 
Wyoming 50 
Melrose 200 
Wakefield 200 
Route 128 3,000 

Total 8,200 
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Express bus service from Burlington, Woburn, 
Winchester, Medford, and Somerville to a major 
bus terminal at North Station should be tested in 
the recommended plan. If such a terminal proves 
feasible and Boston is able to handle the additional 
bus traffic, express bus service from Lowell and 
Lawrence could also use the terminal. Also, the 
feeder bus network serving this corridor would be 
adjusted and expanded as the Orange Line is 
extended. 


While the rapid transit extension is being 
subjected to further detailed analysis, considera- 
tion of a further extension to Wilmington should 
not be ruled out. However, if the Orange Line 
terminal remains at Oak Grove, additional riding 
could be encouraged by an across-the-platform 
transfer from railroad to rapid transit at Oak 
Grove, or by a busway on the railroad right-of-way 
north of the rapid transit terminal. By this means, 
the communities north of Malden would have 
substantially better access to the Oak Grove 
terminal than that provided by the highway net- 
work. 


Green Line: Neither the extension of the 
Green Line to Washington Street, Somerville, as 
contained in the 1966 Program for Mass Trans- 
portation, nor the conversion of the Green Line to 
Blue Line rapid transit and its extension to 
Broadway, as proposed in Plan A, generates a 
sufficient increase in transit riding to justify 
construction. 


‘Since daily transit ridership is estimated at 
only 31,000 if the Boston and Maine Railroad’s 
New Hampshire Division right-of-way were con- 
verted to rail rapid transit (as in Plan A), or 25,900 
if the Green Line is extended (as in Plan C), bus 
transit service in this corridor would seem the 
logical long-range recommendation. The New 
Hampshire Division right-of-way through Win- 
chester, Medford, and Somerville will still be used 
for freight service. If rail commuter service is 
continued, it will probably be on a short-term basis 
only. 


Somerville is heavily transit oriented and 
service should be improved. Since the rail transit 
alternative has not yet been justified, the alter- 
native of improved bus service appears to be the 
most promising solution. Under this alternative, 
the Green Line streetcar service would become a 
downtown shuttle terminating at North Station. 
Somerville would be served by express bus service 
over the Lechmere viaduct to a terminal at North 
Station. However, the feasibility of constructing 
such a busway and a North Station terminal has 
not been thoroughly studied. Green Line streetcar 
service to Lechmere would continue under the 
short-range program. Nevertheless, the possibility 
of long-term retention of rail commuter service on 
the New Hampshire Division, Green Line low- 
platform transit service to Lechmere, or other rail 
transit improvements through Somerville should be 
recognized as future options. 


Northwest Corridor 


At the present time, this corridor is poorly 
served radially by both transit and highways. 
However, a portion of Route 2 is currently being 
rebuilt to expressway standards and the MBTA’s 
Program for Mass Transportation contains an ex- 
tension of the Cambridge subway from Harvard 
Square to Alewife Brook Parkway. 


In addition to the Harvard subway, the MBTA 
operates bus or trackless trolley lines in 14 of the 
sector’s towns. Present transit service in this 
corridor also benefits from the Authority’s service 
contracts with the Middlesex and Boston Street 
Railway and the Boston and Maine Railroad. 


The principal radial highways are Routes 2 
and 3. Both the Route 128 and I-495 circumferen- 
tials have an important impact on the sector’s 
activities. 


HIGHWAY 
Route 2: The forecast volumes on Route 2 


are extremely close in Plans A and C outside Route 
128. The only significant difference appears in the 


a 


Middie Circumferential area, which is located 
differently in the two plans. Otherwise, the fore- 
cast volumes vary less than 5,000 vehicles per day 
between the plans. The volumes increase from 
28,000 vehicles per day at the regional boundary 
to approximately 70,000 at Route 128. 


The substantial volume on Route 2 west of 
Route 128 in both plans appears to justify the 
proposed upgrading of this facility to a completely 
limited-access expressway. Since the volumes 
assigned can be accommodated adequately by an 
upgraded Route 2, it does not appear that major 
improvements to any of the parallel arterials will 
be necessary, except where required to solve local 
problems. 


The travel projections for Route 2 east of 
Route 128 are affected by the Route 3 expressway 
terminal point. In the Composite Plan, the Route 3 
expressway is extended from its present terminus 
at Route 128 in Burlington to Route 2 in 
Lexington near the Lexington-Arlington town line. 
In the Controlled Dispersal Plan, Route 3 as an 
expressway remains in its present configuration 
and terminates at Route 128. Stopping Route 3 as 
an expressway at Route 128 disperses some of the 
corridor travel to Route 128 and to the arterial and 
local systems. While “T” intersections of express- 
ways are not generally a good policy, in this 
instance it has the advantage of reducing somewhat 
the projected volume on Route 2 in a potential 
problem area. The chief disadvantage is the addi- 
tional load placed on Route 128 in a section 
already heavily loaded. 


Reconstruction is presently underway on the 
segment of Route 2 between Alewife Brook 
Parkway and Route 128. The 1990 projected 
volume on this portion of Route 2 reaches a 
maximum of 141,000 vehicles per day in Plan C, 
which does not include the Route 3 expressway 
extension. This volume approaches the capacity of 
the 8-lane expressway being constructed from 
Alewife Brook Parkway to Routes 4 and 225 in 
Lexington, where the forecast maximum volume 


occurs. Six lanes are being constructed with a 
provision for an increase to eight lanes from 
Routes 4 and 225 to Route 128, where the 
maximum volume forecast is 120,000 vehicles per 
day. 


The segment of Route 2 from Alewife Brook 
Parkway through Cambridge is forecast to carry a 
maximum volume of 145,000 vehicles per day in 
Plan C. Volumes of this magnitude cannot be 
adequately carried by existing Route 2, which has 
a series of signalized intersections, rotaries, and 
sections of narrow, winding roadway. The 8-lane 
design planned for the new Route 2 through this 
area is badly needed to relieve currently congested 
Memorial Drive, Alewife Brook Parkway, and 
Fresh Pond Parkway. Based on forecast traffic 
volumes, which approach the capacity of an 8-lane 
facility, some peak-period traffic might divert to 
parallel arterials. With some improvements, Massa- 
chusetts Avenue and Concord Avenue should be 
able to accommodate diversions from Route 2. 


TRANSIT 


Red Line: By 1975, Route 2 will extend 
inward only to Alewife Brook Parkway. Relief 
must be provided for this Alewife Brook focal 
point, which will experience intolerable congestion 
without further expressway and transit improve- 
ments. The Red Line, therefore, should be ex- 
tended to Alewife Brook Parkway by 1975. 


As proposed in Plan C, the extension of the 
Cambridge subway from Harvard Square to Ale- 
wife Brook Parkway at the Cambridge-Arlington- 
Belmont town lines would take the form of a 
subway under Massachusetts Avenue to Porter 
Square and a surface line along the Fitchburg 
Division of the Boston and Maine Railroad in 
conjunction with the extension of Route 2. A 
terminal would be built in the vicinity of the 
intersection of Route 2 and Alewife Brook Park- 
way. This facility would be a major park-ride as 
well as feeder bus terminal. 
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Plan C provides continued railroad service to 
Lowell, using the Fitchburg division of the Boston 
and Maine Railroad. In Plan A, the Red Line 
extension beyond Alewife continues along the 
Boston and Maine Railroad right-of-way through 
Arlington Center and Lexington Center to the 
Route 3 expressway extension in East Lexington. 
The East Lexington terminal is fed by express 
buses from the Concord and Lowell areas via 
Routes 2 and 3. 


If unlimited parking is assumed, the extension 
to Alewife Brook Parkway will add an estimated 
52,800 riders to the present 80,000 riders on the 
Red Line. This additional riding would not fully 
materialize without an extension of the line to 
reach parking facilities adequate to satisfy the 
estimated demand for 6,700 spaces at Alewife or 
beyond. Past experience with construction of rapid 
transit extensions, however, has demonstrated the 
difficulty of providing an adequate number of 
spaces. 


An extension to Lexington rather than Ale- 
wife Brook Parkway would add 11,600 more daily 
riders for a total line ridership of 144,400. The 
Plan A parking demand is estimated at 4,600 at 
Alewife and 9,400 at East Lexington. 


Development plans for the Alewife site, com- 
bined with limited land area available for parking, 
preclude the provision of more than 3,000 transit 
parking spaces; 2,000 is a more likely figure. It is 
anticipated that future development of the Alewife 
Brook site will include a concentration of residen- 
tial, recreational, employment, and shopping activi- 
ties. Thus, this station would also attract outbound 
work trip riding from the urban area, which was 
not considered in the forecast. A rapid transit 
extension beyond Alewife would be useful for trips 
originating in the suburbs with destinations at 
Alewife, Harvard Square, and downtown Boston, 
and would ease the excessive parking demand at 
Alewife by substituting parking at the stations 
farther out. 


The need for an efficient relationship between 
the transit stations and the highway system is 
obvious. Even though Lexington would not gener- 
ate sufficient local traffic to justify rail rapid 
transit, further analysis may prove that construc- 
tion of the Red Line through Lexington may be 
justified to intercept major highways where lage 
parking lots can be provided. In the Plan A 
network, the extension of Route 3 through East 
Lexington enables the transit line to terminate at 
that point. Without an extension of Route 3, the 
next major highway is Route 128. 


Assuming that the recommended plan testing 
and detailed economic studies substantiate the 
need for the extension described, the station 
locations and parking space estimates for the Red 
Line would be as follows: 


Station Parking Spaces 
Harvard Square 0 
Porter Square 0 
Alewife Brook Parkway 2,000 
Arlington Center 100 
Arlington Heights 500 
East Lexington 1,000 
Lexington Center 100 
Route 128 2,500 

Total 6,200 


Since the Route 128 terminal would be in an 
area of high traffic volume and potential conges- 
tion, it might prove feasible to extend the line 
beyond Route 128, perhaps to the Middle Circum- 
ferential in Bedford, to intercept radial traffic. 
However, this extension appears to be extremely 
difficult to justify economically. 


If a detailed study proves that construction 
beyond Route 128 is economically unjustified, a 
reorientation of bus operations will be necessary to 
serve the rest of this corridor’s transit demand. In 
any event, a major revision in bus service in the 
entire Northwest Corridor will be necessary to 
support the rapid transit extension. Feeder bus 
service plays a significant role in this sector. In Plan 
C, an estimated 31,100 of the 66,400 daily 


Ne, 


inbound riders are delivered to the rail transit line 
by feeder bus. In Plan A, buses would deliver an 
estimated 26,900 of the 72,200 daily inbound 
riders. Many of the new primary feeder bus routes 
will serve Porter Square and Alewife Brook Sta- 
tions. Local service will continue to serve the entire 
area. In addition, the bus service now provided by 
the Middlesex and Boston Street Railway Com- 
pany should be integrated into the MBTA system. 


Bus service from the rapid transit line should 
be provided to employment concentrations along 
Route 128, the Middle Circumferential, and I-495, 
as well as to the Lowell metropolitan area, since 
commuter railroad service will probably be discon- 
tinued prior to 1990. 


Western Corridor 


The Western Corridor, like the Southwest, is a 
link between the Boston area and the other urban 
centers of the northeastern megalopolis. The rapid 
growth now occurring in this corridor can be 
expected to continue, compounding the need for 
improved transportation. 


The major radial arterials in the Western 
Corridor are Routes 9, 16, 20, and 30. Circumfer- 
ential expressways include Route 128 and I-495. 


The Western Corridor is the only one in which 
a toll road, the Massachusetts Turnpike (Interstate 
Route 90) serves as the principal expressway. A 
toll road gives good long-distance travel service but 
does not provide the surrounding communities 
with the same accessibility levels or development 
opportunities as a toll-free road, because of the 
restraints imposed by tolls and greater spacing 
between interchanges. Therefore, the communities 
west of Boston are somewhat handicapped by the 
lack of expressway service. 


Present transit service to the Western Corridor 
is unique. Riverside Line streetcars operate within 
an exclusive right-of-way, express bus service from 
suburban communities operates directly into the 


Boston central business district, and bus service 
operates from the inner city to some Route 128 
industries, offering inner city residents increased 
accessibility to employment. 


The Boston and Albany line of the New York 
Central Railroad, a major east-west through rail- 
road link, passes through this sector, and the 
continued use of this line for freight and possible 
long-haul passenger service should be anticipated. 


HIGHWAY 


Massachusetts Turnpike: From the region 
boundary to Route 128, the Massachusetts Turn- 
pike appears able to carry the projected 1990 
traffic without an increase in capacity. The fore- 
cast traffic on the Turnpike outside Route 128 is 
lower in Plan C, primarily because Plan C includes 
Route 209, which offers a limited-access high- 
speed alternative. Route 209 also draws traffic 
from Route 9. 


The Massachusetts Turnpike between Route 
128 and the Beacon Park Yards carries up to 
119,700 vehicles per day with an average of 
114,000 vehicles in both plans. This forecast 
volume taxes the capacity of the Turnpike  se- 
verely. However, some of this overload can be 
diverted to Routes 9, 16, 20, and 30. These four 
routes between Route 128 and the Inner Belt have 
a capacity well above the projections in both plans. 


In the testing process, the time restraint used 
to simulate the effect of the toll was less than it 
should have been. In the recommended network 
testing, a more appropriate constraint will be 
imposed which will result in a more reasonable 
distribution of corridor traffic. With Routes 9, 16, 
20, 30, and the Turnpike, the corridor will have 
adequate capacity, but travel speeds will be re- 
duced because of the heavy use of these roadways. 


From Beacon Park to the Southeast Express- 
way, the Turnpike should easily carry the 1990 
forecast trips. 
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Western Expressway: The proposed Western 
Expressway, a continuation from I-290 at I-495 in 
Marlborough to Route 128 in Weston, would 
provide a second continuous routing from Route 
128 to the west. Primarily intended to relieve the 
heavily traveled part of Route 20, the Western 
Expressway would serve the expanding suburban 
communities west of Waltham. 


In Plan A, the forecast volume on the Western 
Expressway ranges from a low of 33,000 vehicles 
per day in Northborough to a high of 111,000 at 
the Middle Circumferential. The forecast volume in 
Plan C ranges from 31,000 in Northborough to 
111,000 at Route 128. The combined forecast 
volume on Route 20 and the Western Expressway 
ranges from 60,000 to i 16,000 vehicles per day in 
the alternate networks. Route 20 alone is not 
capable of carrying this amount of traffic. 


The Western Expressway would provide good 
access to the fastest growing part of the corridor 
and to the residential and industrial complexes that 
are expected to develop around I-495 in the 
Hudson-Marlborough area. This accessibility would 
allow workers to live some distance from these new 
plants and still commute in a reasonable time. Even 
though the Western Expressway and the Massa- 
chusetts Turnpike are closer together than freeway 
spacing criteria normally recommend, the fact that 
one is a toll road makes the spacing acceptable. 


The termination of the Western Expressway 
at Route 128 puts an additional strain on Route 
128, which will be operating at or above capacity. 
To counteract the disadvantage of a “‘T” intersec- 
tion of expressways, it is desirable to have arterial 
routes continuing from the intersection. In this 
instance, Route 20 and the Western Expressway 
join just west of Route 128, and there will be an 
opportunity to continue on Route 20 east of 
Route 128. Route 20 passes through the heart of 
Waltham, however, and its capacity to handle large 
volumes of traffic is limited by traffic signals and 
parked vehicles. Nevertheless, the radial travel 
demand inside Route 128 is not of sufficient 


magnitude, when balanced against community dis- 
ruption, to require the continuation of this 
expressway east of Route 128. Substantial traffic 
engineering improvements to Route 20 would be 
required to handle any additional traffic the 
Western Expressway would generate. An option of 
terminating some of the through lanes at the 
Middle Circumferential has been considered to help 
alleviate the strain on Route 128. This does not 
seem to be desirable, however, as it would be 
contrary to the forecast travel desires on the 
Western Expressway, which in Plan C reach a 
maximum in the section adjacent to Route 128. 


TRANSIT 


Riverside Line: The Plan C network contains 
an upgrading of the existing Riverside Line, in- 
cluding roadbed improvements and new rolling 
stock, while in Plan A, the Riverside Line is 
complemented by rapid transit service from down- 
town Boston to Framingham on the Penn Central 
Railroad right-of-way. 


In Plan C, daily ridership on the Riverside 
Line between Riverside and Fenway Park is 45,000 
passengers. However, without an extension beyond 
Riverside, this number of passengers would not be 
attained because the stations lack sufficient park- 
ing spaces. 


The Framingham rapid transit line of Plan A 
accommodates an estimated 35,000 daily riders 
between Framingham and Newtonville, while the 
Riverside line retains 27,200 for a corridor total of 
62,200. This figure is substantially below the 
comparable ridership in other corridors. The dis- 
persed employment pattern and the sizable amount 
of other transit service provided in the corridor 
account for these relatively low passenger esti- 
mates. Plan C, for example, contains express bus 
service to downtown Boston via the Turnpike from 
Waltham, in addition to the present service from 
Watertown Square. This express service would 
accommodate an estimated 8,600 daily riders. 
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Plan C also preserves the railroad commuter 
service from the western suburbs, carrying an 
estimated 4,600 daily riders. 


Both plans continue streetcar service using 
reserved medians in Beacon Street and Common- 
wealth Avenue. In Plan A, 39,400 daily riders 
would be carried on these lines and in Plan C, the 
daily forecast is 40,400. 


Even though substantial transit service is 
available, it does not serve the corridor’s growing 
areas adequately. Unless major improvements or 
extensions are provided, the growth of transit 
ridership in this sector will be stifled. Immediate 
improvements should include a replacement of the 
present Riverside cars by new low-platform vehi- 
cles. If the Riverside Line is later transformed into 
a high-platform line, the new cars would be placed 
in service on the Beacon Street and Common- 
wealth Avenue Lines, replacing the equipment now 
operating on those lines. 


For the longer term, the best means of serving 
this corridor appears to be the extension of the 
Blue Line to the vicinity of the Natick-Wellesley 
line via a new downtown tunnel and Riverside Line 
high-platform transit service. The alternative of 
rapid transit service to Framingham via the Penn 
Central Railroad right-of-way produced only 
35,000 daily riders. A through routing to Logan 
Airport and the North Shore might produce 
sufficient additional riders to justify this alterna- 
tive, but its construction would reduce the riding 
on the Riverside Line to the point where any 
improvement of that line or even its continuation 
might be difficult to justify. 


Under either alternative, the existing 
1,600-car parking lot at Riverside would become 
inadequate. It is anticipated that approximately 
5,000 parking spaces would be needed by 1990 if 
this station were to remain the terminal, and 3,000 
spaces would be required if the line were extended 
beyond Route 128. To reduce the traffic on Route 
i128 by intercepting radial traffic destined for 


transit stations and to furnish the parking spaces 
required, an extension beyond Route 128 is 
necessary. Approximately 40 percent of the 
present Riverside Line riders originate in towns not 
served directly by the line. This considerable 
proportion of the total would be better served by 
the further extension. 


Assuming that the recommended plan testing 
and detailed economic studies substantiate the 
need for the extension described, the station 
locations and parking space estimates for the 
Riverside Line would be as follows: 


Station Parking Spaces 
Brookline Village 200 
Brookline Hills 50 
Reservoir 200 
Chestnut Hill 100 
Newton Center 0 
Newton Highlands 100 
Waban 40 
Riverside 3,000 
Wellesley Hills 150 
Wellesley 500 
Wellesley-Natick 3,000 

Total 7,340 


The strength and nature of the orientation of 
Western Corridor towns to downtown Boston and 
the demand for high-platform rapid transit service 
need further analysis to insure that the routing, 
length of extension, and characteristics of the 
transit line are optimum to serve the market. 


From the _ success of the Watertown 
Square-Newton Corner to downtown Boston ex- 
press bus route, it seems reasonable to expect an 
expansion of this type of service along the Turn- 
pike as the private carriers serving the corridor go 
out of business and their routes are integrated into 
the MBTA system. This service would operate to 
terminals in the Back Bay and South Station areas. 
An option that should also be considered is the use 
of the Penn Central Railroad right-of-way for 
exclusive bus lanes. 
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The streetcar service to Watertown Square 
and commuter railroad service do not appear to 
warrant continuation, but the low-platform transit 
vehicles operating out of the Central Subway 
serving the Fenway, Brookline, and Brighton per- 
form a very useful function and should be con- 
tinued. 


Southwest Corridor 


The Southwest Corridor is expected to be one 
of the major growth sectors of the region, and is 
the link between the Boston and Providence- 
Pawtucket metropolitan areas. The principal radial 
highways are I-95 and Routes 1 and 109. The only 
circumferential today is Route 128. This corridor 
has no high-standard highways inside Route 128 at 
present. 


Existing transit serving this corridor includes 
Orange Line rapid transit, MBTA bus service in six 
communities, four commuter lines of the New 
Haven Railroad, and private carrier bus lines. 


Transportation proposals for this sector are 
highlighted by the joint construction of Interstate 
Route 95 and the MBTA Orange Line rapid transit 
extension, with a common right-of-way extending 
from Roxbury to Readville. This section of I-95 
will be known as the Southwest Expressway. 


Any transportation improvements that are 
developed in the current Northeast Corridor 
studies of the U.S. Department of Transportation 
will be provided within this corridor. 


HIGHWAY 


Interstate Route 95: The corridor volumes 
paralleling I-95 between I-495 and Route 128 
range from 116,000 to 172,000 vehicles per day in 
Plan A. Corridor volumes in Plan C range from 
111,000 to 133,000 vehicles per day. I-95, which is 
six lanes wide through this area, is forecast to carry 
between 70 and 90 percent of this corridor 


volume. The inclusion of the Middle Circum- 
ferential in Plan C affects the volumes of adjacent 
segments of I-95, which are about 24,000 vehicles 
per day higher south of the Middle Circumferential 
interchange and about 18,000 lower north of the 
interchange than the corresponding links in Plan A. 
The Middle Circumferential acts both as a diver- 
sionary influence and as a contributor toward th2 
difference in trip distribution between the two 
plans. 


In Plan A, the corridor volume of 172,000 
vehicles per day near Route 128 would tax the 
capacity of the three major parallel facilities (1-95, 
Route 1, and Route 1A) despite a sizable expan- 
sion of rapid transit in the corridor. The reduction 
of these volumes to the more manageable level of 
157,000 adds to the justification for a Middle 
Circumferential through this corridor. 


The forecast volume on I-95 in Plan A 
between Route 128 in Canton and the Inner Belt 
in Roxbury ranges from 148,000 vehicles per day 
at Cummins Highway in Roslindale to 190,000 
vehicles per day at Jackson Square in Jamaica 
Plain. In Plan C, the volume ranges from 164,000 
at Cummins Highway to 204,000 at Jackson 
Square. The corridor volume exceeds the I-95 
volume by approximately 35,000 to 40,000 vehi- 
cles per day in both plans. 


Major arterials within the Southwest Express- 
way corridor carry nearly equal volumes in both 
plans. Because of local traffic conditions, parking 
problems, and restricted capacity, both Washington 
Street and Hyde Park Avenue are near the conges- 
tion stage at the present time, especially during 
peak periods. However, the assignment process 
allocated much less travel to these facilities than 
their traffic-handling capability would allow. The 
same is true of other arterials in the corridor. Both 
plans show a total of 39,000 vehicles per day on 
the Jamaicaway, Washington Street, and Blue Hill 
Avenue (north of the American Legion Highway) 
while 1963 traffic counts indicated 85,000. There- 
fore, even though the assigned volumes on I-95 are 
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quite high, there appears to be enough capacity in 
the corridor to handle the major portion of the 
future demand if improvements are made to the 
arterial system. On Route 1, for example, the 
rotary at the intersection of Centre Street and the 
Arborway would need to be eliminated, and the 
proposal to make the Jamaicaway a one-way pair 
on opposite sides of Jamaica Pond and Muddy 
River would need to be implemented. Some means 
of bypassing or improving traffic flow through 
Mattapan Square would be necessary to allow 
Route 138 to serve as an effective alternate route 
to the core area. Washington Street and Hyde Park 
Avenue could handle a substantial portion of the 
corridor traffic if they are improved in the Forest 
Hills area. These improvements include the removal 
of the elevated transit system on Washington Street 
and relocation of the Forest Hills Station. 


Inside Route 128, this corridor is clearly the 
most heavily traveled in both networks. Even 
though the improvement of the arterials will 
provide reasonable alternate routings for I-95 
traffic, the corridor volume of 240,000 vehicles in 
the inner section is dangerously close to the 
corridor capacity. Peak-period congestion will 
probably continue to occur on some of these 
routes. It may be necessary to consider providing 
more expressway lanes sometime in the late 1980's. 
Increased use of transit, especially during peak 
periods, will be the controlling factor. To provide 
any significant relief to the highway system, the 
Orange Line must be extended at least to Route 
128. 


Route 209: The Plan C network tests a 
proposed expressway, Route 209, extending from 
the town of Uxbridge in the southwest corner of 
the region to Route 128 near the Westwood- 
Dedham town line. This proposed route is forecast 
to carry from 45,000 to 51,700 vehicles per day 
between I-495 and the Middle Circumferential. In 
the sector between the Middle Circumferential and 
Route 128, the volume ranges between 65,400 and 
76,000 vehicles per day. 


An effect of Route 209 can be shown in the 
differing volumes on adjacent sections of I-495. In 
Plan A, the volumes on I-495 in this area are about 
13,400 vehicles per day higher than in Plan C. 


The volumes projected for existing Route 109 
between I-495 and Route 128 range from 10,900 
to 59,000 vehicles per day in Plan A and from 
6,900 to 46,800 vehicles per day in Plan C. 


The closest parallel arterial to Route 209 is 
Route 16, which carries approximately 7,000 
fewer vehicles per day in Plan C from I-495 to 
Route 27, where it diverges from its parallel course 
with Route 209. The effect on Route 16 is most 
marked outside I-495. Without Route 209, Route 
16 would carry from 20,000 to 37,800 more 
vehicles per day from Mendon to Route 109 in 
Milford. 


Route 135, the northern arterial of the 
corridor, shows a slight decrease of approximately 
4,800 vehicles per day with the inclusion of Route 
209. 


Both development plans indicate substantial 
growth in the Route 109 corridor, even if no new 
facilities or improvements to existing facilities are 
constructed. Therefore, major improvements 
appear to be required. An expressway facility can 
be justified to a point west of the center of 
Mendon, where the forecast volume dwindles from 
30,000 to less than 15,000 vehicles per day. 
System continuity dictates that Route 209 be 
terminated at another roadway of similar stand- 
ards, rather than at a lower class facility. There- 
fore, Route 209 should either stop at 1-495 or 
continue to Route 146 in Uxbridge. Since the 
forecast corridor travel through Mendon is over 
30,000 vehicles per day, it appears that the full 
extension to Route 146 would be necessary to 
furnish relief to Route 16. 


Whether extended to Uxbridge or stopped at 
1-495, Route 209 would be in the center of the 
largest remaining expanse of territory not presently 
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served by a high-standard radial facility. It will 
open up the southwestern portion of the region for 
development, and provide relief to the existing 
radial arterials. 


One disadvantage of Route 209 is that it 
creates another “‘T” intersection of expressways at 
Route 128, forcing additional traffic onto that 
overcrowded roadway. The addition of Route 209 
in Plan C diverts some traffic from Route 9 and the 
Massachusetts Turnpike corridor to Route 209, 
Route 128, and I-95, placing more pressure on the 
latter two facilities. This diversion could amount to 
15,000 vehicles per day. Route 109, which con- 
tinues from the junction of Route 128 and 
proposed Route 209, is the best alternative for 
handling any significant amount of radially 
oriented traffic that would otherwise traverse 
Route 128 until reaching an acceptable radial 
route. However, this section of Route 109 would 
need to be improved from Route 128 to the 
Veterans of Foreign Wars Parkway. When com- 
bined with the improvement of Centre Street and 
the Jamaicaway, good alternate routes toward 
downtown Boston and excellent access to the VF W 
Parkway rapid transit station on the Orange Line 
would be provided. 


TRANSIT 


Transit improvements for the Southwest Cor- 
ridor will be coordinated with the construction of 
the Southwest Expressway and will assist in the 
renewal of the City of Boston by permitting the 
demolition of the elevated tracks through the 
South End, Roxbury, and Jamaica Plain. 


The 1966 MBTA Program for Mass Transpor- 
tation includes the relocation of the Orange Line 
to the present main line of the New Haven 
Railroad, where it will be incorporated into the 
median strip of the proposed Southwest Express- 
way between Roxbury Crossing and Readville. A 
branch of the Orange Line from Forest Hills 
through West Roxbury is also included in the 
MBTA Program. 


In Plan C, the Southwest Corridor system 
contains rapid transit extensions both to the VFW 
Parkway via the Needham branch of the New 
Haven Railroad and to Readville via the main line. 
The Orange Line of Plan C is forecast to carry 
134,300 daily passengers between Forest Hills and 
Northeastern Station. This total includes 30,000 
passengers from the West Roxbury Branch and 
37,800 from the Readville Branch. 


Shorter rapid transit lines must depend more 
heavily on feeder bus routes. The extensions 
contained in Plan C pick up 30,600 of a total of 
67,200 inbound daily riders from feeder bus lines. 


Railroads will continue to run in this corridor. 
The intercity service of the New Haven Railroad is 
expected to continue along the main line of the 
New Haven after absorption into the Penn Central. 
In Plan C, some rail commuter service was con- 
tinued along both the New Haven main line and 
the Blackstone Branch, with an estimated 1990 
daily ridership of 14,800 passengers. 


Plan A includes a much more extensive rapid 
transit network, extending to Needham Junction 
to the west and to the Sharon-Walpole town line in 
the vicinity of I-95 to the south, but discontinues 
Blackstone Branch railroad service. 


The branch of the Orange Line to Needham 
will attract substantial walk-in patronage from 
Needham, West Roxbury, and Roslindale, as well 
as park-riders from the corridor served by Route 
209. This extension would serve the regional 
recreational complex proposed for the VFW Park- 
way-Charles River area. Forecast ridership on this 
branch is 32,000 daily passengers. 


The extension from Forest Hills to the 
Canton-Norwood-Sharon area is estimated to carry 
50,600 passengers per day without a station at 
Route 128. If a Route 128 station were added, the 
total should increase. 


It is estimated that the Orange Line in the 
Southwest Corridor, including both branches, will 
carry 153,200 passengers per day, compared to the 
present ridership of 94,000 passengers per day. 
Only 26,900 of the 76,600 inbound daily riders are 
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transfers from feeder buses, a much smaller per- 
centage than in Plan C. Extension of rapid transit 
to Route 128 and beyond increases the rapid 
transit riding in the Southwest Corridor by 19,000 
trips. 


The relocated line to Forest Hills and the two 
branch extensions will be essential in attracting 
commuters away from their automobiles for at 
least part, if not all, of the trip. Otherwise, 
highway capacity in this corridor would be severely 
overtaxed by 1990 during peak periods. The 
Southwest Expressway and the relocation of the 
railroad are scheduled for completion prior to 
1975. It is important that transit service to Route 
128 be in operation by that time. It does not seem 
reasonable to expect that rapid transit extensions 
beyond Route 128 could be economically justified 
in this corridor. 


If the recommended plan testing and detailed 
economic studies substantiate the need for the 
extensions to Route 128, the station locations and 
parking space estimates for the Orange Line would 
be as follows: 


Station Parking Spaces 
Medical Center 0 
Back Bay 0 
Massachusetts Avenue 0 
Northeastern 0 
Roxbury Crossing 0 
Jackson Square 0 
Forest Hills 100 
Roslindale Center 150 
West Roxbury 300 
Temple Street 500 
VEW Parkway 1,500 
Route 128, Needham 2,000 

4,550 

Forest Hills 100 
Cummins Highway 0 
Cleary Square 0 
Readville 1,000 
Route 128, Canton 2,000-3 ,000 
3,000-4,000 


This system would continue interurban rail- 
road passenger service into South Station via the 
Midland Branch of the New Haven Railroad, but 
Blackstone Branch service would be discontinued 
and replaced by buses. 


Longer range options include continuing the 
Readville Branch to the Sharon-Norwood-Canton 
area and extending the Needham Branch to a 
terminalat Needham Junction. Rapid transit exten- 
sions beyond Route 128 permit the interception of 
park-ride and kiss-ride trips and help ease the 
traffic burden on this expressway but appear to be 
difficult to justify economically. 


Plans for this corridor must recognize the 
high-speed interurban transportation improvements 
that are expected to emerge from the Northeast 
Corridor studies of the U.S. Department of Trans- 
portation. For example, a high-speed train will 
soon be running between New York and Boston, 
with intermediate stops at Providence and Route 
128. Intercity railroad passengers may be attracted 
to switch to rapid transit at a Route 128 transfer 
station, since transit would offer direct access to 
the Back Bay and better downtown Boston distri- 
bution. If this transfer occurs, it would raise the 
transit ridership forecast for this corridor. 


A second major airport may be located 
southwest of Boston, since studies to date indicate 
that this sector contains the most suitable location 
for it. It may be feasible and necessary to extend 
Orange Line rapid transit to this airport, depending 
on its location. 


Southeast Corridor 


This corridor has been the fastest growing 
corridor in recent years and is expected to con- 
tinue to grow at a rapid rate in the future. 
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The South Shore has been without rail passen- 
ger service since 1959 and is served only by Red 
Line rapid transit and bus lines at the present time. 
The seriously congested Southeast Expressway 
testifies to the lack of adequate transportation in 
this sector. 


The principal radial expressways serving this 
sector are the Southeast Expressway, Route 3, and 
Route 24. The principal circumferential is Route 
128. Rapid transit service is provided from down- 
town Boston to Ashmont. 


The South Shore is a residential sector with a 
strong orientation toward downtown Boston as a 
center of employment. It offers a good market for 
improved transit service. The South Shore rapid 
transit line to South Braintree is currently under 
construction. 


HIGHWAY 


Southeast Expressway: The Southeast Express- 
way is an existing 6-lane facility extending from 
Route 128 in Braintree to the Central Artery. In Plan 
C, the Expressway carries from 100,000 to 142,000 
vehicles per day between Neponset Circle and 
Route 128. A 6-lane roadway cannot carry 
142,000 vehicles per day with a tolerable level of 
service, and there is no suitable alternative route 
that could offer relief. The Plan A volumes range 
from 84,000 to 125,000 vehicles per day, which 
are slightly more manageable. Nevertheless, con- 
siderable peak-period congestion would occur. 


Corridor volumes between Neponset Circle 
and the Inner Belt are nearly identical in both 
plans, ranging from 125,000 to 140,000 vehicles 
per day. This traffic can be accommodated by 
Morrissey Boulevard and the Expressway, but 
probably not without some peak-period slow- 
downs. 


Several alternate schemes to improve the 
highway system in this corridor are possible. For 
example, metering ramps, closing ramps, or relo- 
cating ramp connections could improve the flow of 
traffic on the Expressway. Another option is to 
make a continuous, high-standard arterial com- 
prised of Route 3A, the Southern Artery, Sea 
Street, and Morrissey Boulevard. Greater depen- 
dence upon transit to carry peak-period commuters 
is a third alternative. 


None of these alternatives, however, is both 
feasible and sufficient to produce the desired 
results. Traffic engineering improvements would 
probably not produce the substantial capacity 
increase necessary to handle the corridor volume. 
The difficulties of reconstructing Route 3A, the 
Southern Artery, Sea Street, and Morrissey Boule- 
vard or Hancock Street through the central busi- 
ness district of Quincy or along Wollaston Beach 
appear to be insurmountable. The expanded transit 
system in Plan A did not reduce the highway 
volumes significantly. It does not seem reasonable 
to assume that a large number of motorists could 
be attracted to transit in addition to those already 
forecast. Transit improvements are necessary, but 
transit alone will not provide the solution. There- 
fore, some form of highway improvement in this 
corridor is required. Since major arterial improve- 
ments seem impractical, a more realistic solution is 
to increase the capacity of the Southeast Express- 
way by adding lanes. 


Shawmut Trail: The proposed Shawmut Trail 
or a modified arterial version is contained in both 
Plans A and C. In Plan C, the Shawmut Trail is an 
expressway extending from Routes 128 and 3 in 
Braintree to Route 3A at Fore River, where it 
turns eastward paralleling Route 3A to Hingham. 
In Plan A, the proposed arterial route extends from 
Routes 128 and 3 in Braintree and joins Route 3A 
in Quincy, just before the Fore River Bridge. 


With the Shawmut Trail expressway, there is 
an average decrease of 12,500 vehicles per day on 
Morrissey Boulevard and Route 3A in Quincy and 
an increase of about 17,000 vehicles per day on the 
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Southeast Expressway between Neponset Circle 
and Route 128. Only minor differences occur on 
the Southeast Expressway and Route 3 north and 
west of Neponset Circle. A new bridge over the 
Fore River, replacing the old structure, carries 
63,500 vehicles per day in Plan C. The existing 
structure, which is retained in Plan A, carries 
47,000 vehicles per day. This increase of approxi- 
mately 16,000 continues in this corridor through 
Weymouth and into Hingham, indicating the at- 
tractiveness of the Trail. About 30,000 vehicles per 
day are carried on the segment that bypasses 
Hingham Center. 


Forecast traffic on the Shawmut Trail 
expressway between the Fore River Bridge and 
Routes 3 and 128 is from 20,000 to 80,000 
vehicles per day greater than traffic on the pro- 
posed arterial of Plan A. The Shawmut Trail 
attracts the majority of trips from the area 
destined to and from the north and west on the 
Southeast Expressway and Route 128 and to and 
from the south on Route 3. The arterial scheme 
does not provide the same level of service and 
therefore is not as heavily utilized. 


The Shawmut Trail, while relieving Route 3A, 
Morissey Boulevard, and the local street system, is 
not without its disadvantages. The additional load 
placed on the Southeast Expressway can only 
cause added congestion on the already heavily 
loaded facility. The discharge of 100,000 vehicles 
per day onto Routes 3 and 128 would necessitate 
special, costly ramp connections to avoid severe 
weaving problems. 


By 1990, some form of relief will have to be 
provided to this area. In addition to the previously 
discussed traffic engineering improvements, arterial 
improvements paralleling the Southeast Express- 
way, and reliance on transit, another alternative 
considered was the construction of arterials or the 
improvement of existing arterials to provide access 
from Weymouth and Hingham to Route 3 in a 
generally north-south direction. However, arterials 
probably would not be sufficiently attractive to 


draw substantial amounts of traffic from other 
arterials. For example, the Shawmut Trail is 
forecast to carry 100,000 vehicles per day at Route 
3, while the proposed arterial in virtually the same 
location is forecast to carry only 30,000. Evenina 
favorable location, this proposed arterial did not 
draw sufficient traffic from other Quincy arterials 
to relieve the present traffic congestion problem; 
arterials in less favorable locations, oriented basi- 
cally in a north-south direction, counter to the 
primary travel desires, would be even less likely to 
furnish needed relief to the Quincy arterial street 
system. 


The Shawmut Trail expressway therefore ap- 
pears to be the most practical solution for facil- 
itating vehicular movement along the South Shore. 
A connection with the Hingham Spur would also 
be desirable to preserve system continuity and 
offer partial relief to Route 3. The Shawmut Trail 
proposal is currently encountering opposition from 
communities in the area. These objections should 
diminish, however, as traffic congestion continues 
to increase. 


Expanding the capacity of the Southeast 
Expressway and constructing the Shawmut Trail 
with direct connections to the Southeast Express- 
way and Route 128 west, together with the rapid 
transit extension to Braintree and beyond, should 
contribute substantially toward solving one of the 
region’s major transportation problems. 


Route 3: Route 3 is a 6-lane expressway from 
the Southeast Expressway to Route 18 and a 
4-lane expressway from that point to the region 
boundary. The forecast traffic volumes on Route 3 
are similar in the two plans from the region 
boundary to the Pond Street interchange in Rock- 
land. The existing 4-lane facility would adequately 
serve the forecast demand to this point. North of 
Pond Street, the divergence between the volumes 
carried under the two plans is between 5,000 and 
15,000 vehicles per day. The forecast volumes in 
both plans between Route 18 and Pond Street, 
which range from a low of 90,000 vehicles per day 
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in Plan C to a high of 106,000 vehicles per day in 
Plan A, are above the capacity of a 4-lane 
expressway. Route 53, a parallel facility, is lightly 
loaded but is not well suited to serve through trips, 
which are the chief concern. 


Route 3 is an extremely heavily used recrea- 
tional route during the summer because it is the 
most direct route to the South Shore beaches, 
Cape Cod, and Martha’s Vineyard and Nantucket 
Islands. The Southeastern Massachusetts Area 
Transportation Study has made a summer weekend 
travel forecast for 1990, and has recommended 
widening Route 3 from four to six lanes south of 
the EMRPP boundary to accommodate summer 
weekend recreational travel. Widening Route 3 in 
the EMRPP area would also appear justified, since 
it must carry the South Shore beach traffic as well 
as Cape Cod traffic. 


The forecast volume between the Route 
3/Shawmut Trail interchange and the Southeast 
Expressway jumps to 177,000 vehicles per day in 
Plan C and 147,000 in Plan A. An elaborate ramp 
and direct connector system would be required to 
allow adequate operation of this section of road- 
way. Otherwise, serious weaving problems would 
result. 


Route 24: The Route 24 forecast traffic 
volumes are extremely close in both alternative 
plans, differing by no more than 5,000 vehicles at 
any point. Route 24 carries 33,000 to 90,000 
vehicles per day in Plan A and 33,000 to 87,000 
vehicles per day in Plan C. The existing route, 
which is four lanes wide from the region boundary 
to the Pond Street interchange in Avon and six 
lanes wide from that point to Route 128, should 
be able to carry the 1990 forecast travel without 
difficulty. The termination of Route 24 at Route 
128 is a contributing factor to the overloaded 
condition of Route 128 in this area. At the present 
time, it does not appear feasible to continue Route 
24 north from this point with an arterial roadway 
or to connect with either Route 28 or Route 138, 
because either alternative would require taking 


land in the Blue Hills Reservation. However, 
because the distance between Route 24 and Route 
28 is short, possible approval might be granted at 
some future date. 


The difference in forecast volumes on parallel 
arterial Routes 138 and 28 are very slight, except 
where the effect of the Middle Circumferential is 
felt in Plan C. The only apparent problem occurs 
on the two routes just south of Route 128. Route 
138 is forecast to carry 40,000 vehicles per day 
and Route 28 from 45,000 to 50,000 vehicles per 
day by 1990. These are local problems, however, 
and improvements should be made when the 
situation demands. 


Hingham-Scituate Spur: The Hingham Spur 
generally follows old Route 128 from Route 3 at 
the Norwell-Rockland line to Washington Park 
Boulevard in Hingham. The Scituate Spur termi- 
nates at Route 3A. 


The forecast volume on the spur before the 
split to Hingham and Scituate is about 50,000 
vehicles per day in both plans; the Plan C volume is 
slightly higher because of the continuity provided 
by the Middle Circumferential. Each branch is 
assigned at least 15,000 vehicles per day, with the 
Scituate branch forecast to carry 25,000. These 
volumes indicate that improvements are warranted 
in this area, and an expressway facility appears 
justified. However, there is presently a controversy 
concerning this Spur, and the communities of 
Norwell and Hingham may not wish this type of 
improvement. 


The Spur would be an excellent connector for 
two other expressways, the Middle Circumferential 
and the Shawmut Trail. If the Hingham Branch 
were not included in the recommended network, 
the Shawmut Trail would be terminated at Route 
3A, just east of the Weymouth Back River. 
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TRANSIT 


Red Line: The South Shore has been without 
rail service for several years; however, a rapid 
transit extension is now under construction. This 
extension is a branch of the Red Line in a 
southerly direction from the subway portal be- 
tween Andrew and Columbia Stations along the 
right-of-way of the former Old Colony Line of the 
New Haven Railroad to South Braintree at the 
intersection of Union Street and Route 3. This 
remains the terminal in Plan C. Plan A tests 
extensions in two directions beyond that point: to 
a location near the Rockland-Norwell border on 
one branch, and to the Montello section of 
Brockton on the other. 


Ridership on the, South Shore extension of 
the Red Line is forecast at 54,800 passengers in 
Plan C. In Plan A, the total daily ridership on the 
line is 70,400 passengers. Of this total, the Brock- 
ton and Norwell branches each carry 15,400 
riders. 


An extension beyond South Braintree is 
needed as part of the long-range program, primarily 
to relieve the extreme demand for parking at the 
Braintree stations. Without such an extension, the 
parking demand by 1990 at the North and South 
Braintree stations would exceed the off-street 
supply by more than 2,500 spaces. In addition to 
meeting the parking demand, the extension along 
Route 3 would relieve street traffic congestion in 
Braintree by diverting kiss-ride and park-ride traffic 
to the new stations. A location in the vicinity of 
Route 18 in South Weymouth appears to be the 
most suitable terminal point for this branch line. 
Because of the anticipated volumes, a further 
extension along Route 3 to the Middle Circum- 
ferential in Norwell may be justified at a later date. 


Because of its length, the Brockton extension 
does not appear to be economically feasible at this 
time. It should be considered a long-range possi- 
bility, at least until the plans currently being 
prepared by the Old Colony Planning Council are 


further developed. Until such a rapid transit 
facility can be justified, bus service from Holbrook, 
Randolph, and other communities would be pro- 
vided to the Braintree stations. 


Assuming that the recommended plan testing 
and detailed economic studies substantiate the 
need for the extension described, the station 
locations and parking space estimates for the Red 
Line would be as follows: 


Station Parking Spaces 
North Quincy 900 
Wollaston 500 
Quincy Center 750 
North Braintree 900 
South Braintree 1,400 
South Weymouth 3,000 

Total 7,450 


Mattapan Project: The 1966 MBTA Program 
for Mass Transportation was revised in 1968 to 
include a 2¥%-mile upgrading of the Ashmont- 
Mattapan high-speed streetcar line to high-platform 
rapid transit, consistent with the remainder of the 
Red Line. Storage and shop facilities for rolling 
stock are to be provided at Mattapan to free the 
Eliot Street Yards in Cambridge for the con- 
struction of the John F. Kennedy Memorial 
Library. 


The Mattapan project is a rapid transit ex- 
tension project authorized in 1923 but left in- 
complete in 1928 because of a shortage of funds. 
Because of this previous work, the Mattapan 
upgrading can be accomplished at the lowest cost 
per rider of any of the proposed rapid transit 
extensions. Further, it is the sole remaining street- 
car line in the area and incurs high labor and 
maintenance costs, which will be eliminated by 
standardization of Red Line equipment. 


At the present time, approximately 108,000 
daily riders use the Dorchester section of the Red 
Line, with 17,000 transferring between lines at 
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Ashmont. By 1990, this volume is estimated to 
drop to 89,000, including 10,000 Mattapan trolley 
transferees at Ashmont in Plan C, and to 86,000 
passengers, including 8,600 transferees, in Plan A. 
Both plans continue the existing high-speed trolley 
line; the network analyses do not reflect the rapid 
transit extension. The decline in patronage results 
from other extensions tapping the existing Red 
Line market areas south of the Neponset River and 
development in the area served by the Dorchester 
line north of the Neponset River not keeping pace 
with development elsewhere. This decline might be 
partially checked by improving the attractiveness 
of this line and by encouraging development along 
it. 


The City of Boston Master Plan recommends 
that Mattapan Square be developed as a District 
Center. Direct rapid transit access would enhance 
the Center’s effectiveness; conversely, a District 
Center at a rapid transit terminal would contribute 
to transit riding. 


As a means of helping to reverse the pre- 
dictions of decreased use of this line, it would be 
advisable to increase the number of parking spaces 
between Ashmont and Mattapan from the 760 now 
available to the following minimum number: 


Station Parking Spaces 
Ashmont 150 
Butler 500 
Milton 100 
Mattapan 800 

Total 1,550 


Highway volumes from the south will increase 
so severely by 1990 that traffic improvements will 
be required at Mattapan Square. It is anticipated 
that the parking increases could be instituted at the 
same time as the arterial street improvements to 
assure effective coordination between street and 
parking improvements. 


The Regional Center 


The Regional Center consists primarily of 
commercial and industrial areas with residential 
concentrations in some sections of Boston and 
Cambridge. The principal expressways serving this 
sector today are the Central Artery and Storrow 
Drive. Feeding into the Central Artery are the 
Northeast Expressway, Sumner and Callahan Tun- 
nels, and the Southeast Expressway. 


All the rapid transit lines of the MBTA pass 
through or terminate in downtown Boston. Three 
railroads also serve this area. The commuter trains 
from the southwest and west terminate at South 
Station, while trains from the north terminate at 
North Station. 


This sector is a most critical area. To preserve 
this central area as a vital force in the economic 
scheme of the region, transportation improvements 
both within the central area and linking it with the 
suburbs are badly needed. 


HIGHWAY 


Inner Belt: If one of the region’s expressways 
were to be selected as the most important, it would 
be the Inner Belt. This loop serves the most highly 
developed area of the region and is the connecting 
link between seven of the region’s most important 
expressways. The Inner Belt (1-695) extends west- 
ward from I-95 in Charlestown to I-95 in Roxbury. 
The alignment of I-695 between I-93 and I-95 in 
Charlestown is fixed. The portion between I-93 
and the Boston-Brookline town line is opposed by 
some groups in Cambridge. A portion of I-95 is the 
connecting link between the Inner Belt and the 
Central Artery. 


The forecast volumes on the Roxbury and 
Brookline sections of I-695 reach a high of 
150,000 vehicles per day in Plan C and a low of 
124,000 under Plan A. The Cambridge section has 
a forecast volume of 160,000 vehicles per day 
under Plan A, approximately 10,000 higher than in 
Plan C. 
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The EMRPP has recently completed a crude 
forecast of 1990 travel that points out the con- 
sequences of not building the Inner Belt through 
Cambridge. For the forecast, the remaining portion 
of the Inner Belt was connected with Route 2 to 
the north and Memorial and Storrow Drives to the 
south. With the Cambridge section of the Belt 
removed, the predicted volume of 160,000 vehicles 
per day disperses over a number of lower standard 
roadways, causing points of congestion which 
would lead to critical design problems. The re- 
distribution of Cambridge Inner Belt traffic results 
in the following major problem areas: 


@ Alewife Brook and Fresh Pond Park- 
ways; 


e Boylston Street and Anderson Bridge; 
@ Storrow Drive and Memorial Drive; and 


@ the Central Artery. 


The extra traffic burden on these facilities is 
forecast even with a complete circumferential 
arterial roadway between the Inner Belt and Route 
128, generally following the alignment of Routes 
60, 16, 20A, and 3. The route formed by these 
arterials is forecast to carry between 30,000 and 
60,000 vehicles per day in both alternative net- 
works and is the major reason that the forecast 
traffic on the Inner Belt did not exceed 160,000 
vehicles per day. 


Not only does the Inner Belt provide access to 
downtown Boston and a bypass route for traffic 
wishing to avoid the core area, but it also connects 
the corridors that comprise the study area. Without 
the Inner Belt, the rest of the system is severely 
imp aired. 


The need for an Inner Belt has been sub- 
stantiated by every metropolitan Boston highway 
study made in the last 30 years. The Federal 
Highway Administrator, Department of Trans- 
portation, has now directed that a final study be 


made concerning the implications of eliminating 
the Cambridge section of the Belt. On the assump- 
tion that the Inner Belt proves justified, a study of 
design alternatives for the proposed Brookline-Elm 
alignment is being made concurrently. This study 
takes into account social and economic factors and 
the inclusion of the Belt in urban renewal and 
model cities programs. The results of these studies, 
called Task A and Task B of the Inner Belt 
Re-Study, will finally resolve the question. 


New Harbor Crossing: The main difference 
between Plans A and C in the Regional Center is a 
New Harbor Crossing included in Plan C. The 
projected volume on this New Harbor Crossing is 
72,000 vehicles per day. The addition of this 
facility reduces the volume in the Sumner and 
Callahan Tunnels by 48,000 vehicles per day, on 
the Tobin Bridge by 26,000 vehicles per day, and 
on the Central Artery by approximately 28,000 
vehicles per day. 


This crossing has been fully discussed under 
the Northeast Corridor, as it is intimately related 
to the highways in that corridor. 


Central Artery: The Central Artery, which 
will become a segment of I-95, is below Interstate 
Design Standards. Upgrading this facility to Inter- 
state Standards is a minimum requirement; a study 
currently under way indicates that widening may 
also be necessary. 


There is a potential congestion point on the 
Central Artery just south of the Turnpike Exten- 
sion/New Harbor Crossing interchange. Carefully 
planned connections between the new crossing and 
the Southeast Expressway/Inner Belt junction area 
must be built so that the system can function 
efficiently and smoothly. 


The proposed Leverett Circle-Charlestown 
Bridge in the Charles River Dam area will have a 
beneficial effect on the Central Artery. This bridge 
and its connections will permit direct movement 
from Storrow Drive to Charlestown and the Tobin 
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Bridge. This direct connection would allow the 
elimination of the northbound entrance and south- 
bound exit ramps between Leverett Circle and the 
Central Artery, thereby alleviating congestion on 
the Artery and at Leverett Circle. Leverett Circle 
badly needs relief from present congestion, and 
this proposed project would accomplish the desired 
results. 


Other highway improvements contemplated 
for the Regional Center were developed mainly by 
the Boston Redevelopment Authority. The most 
significant of these is the South End Bypass, which 
penetrates the South End from the junction of the 
Southeast Expressway and the Inner Belt to the 
frontage road along the Massachusetts Turnpike. 
This high-standard arterial is a factor in reducing 
travel on the Inner Belt and the Central Artery, as 
it furnishes an alternate route for travel to down- 
town. 


PARKING 


An investigation of parking needs for the 
region reveals that for downtown Boston, the 
provision of adequate parking spaces will be one of 
the factors that determines a properly functioning 
regional transportation network. In this core area, 
the 1963 estimated parking space demand was 
44,800 (16). The actual inventory of 47,920 spaces 
in 1967 indicates that demand and supply were 
nearly equal. However, Plan A projects a demand 
of over 113,000 spaces in 1990, while Plan C 
indicates a demand of over 102,000 spaces. 


The comparison of these figures to the 1967 
inventory demonstrates the importance of parking 
and the restriction that will be placed on future 
automobile travel to the downtown core if parking 
needs are not met by providing sufficient parking 
at transit stations as well as downtown. The 1990 
demand for some 55,000 to 65,000 new parking 
spaces in the downtown Boston area far exceeds 
the number to be provided according to present 
policies of the City of Boston. Therefore, more 
extensive testing of the modal split (the division of 


total person travel between highway and transit 
modes) with the inclusion of higher parking fees is 
needed. The new garages and lots that will be built 
should be situated at the edge of the downtown 
core, and good distribution facilities into the core 
should be provided. 


TRANSIT 


Mass transportation primarily accommodates 
peak-period work trips to concentrated employ- 
ment centers. Historically, major employment con- 
centrations have been located principally in the 
center of the urban region and, according to 
present trends, will remain there. To be effective, a 
public transportation system must offer both 
convenient access to the core from the suburbs and 
excellent distribution and collection within and 
among the many activities in the center. 


Distribution deficiencies exist in the present 
transit lines downtown. In the elongated down- 
town area, only the overloaded Green Line subway 
system serves the Back Bay. Additional direct 
access to the Back Bay will be provided when the 
Orange Line is relocated to the New Haven 
Railroad’s main line tracks. 


The New Haven Railroad’s interurban passen- 
ger service to South Station via the Midland Branch 
is expected to be the only railroad passenger 
service running in 1990. 


New Downtown Tunnel: A major downtown 
distribution improvement will occur if the pro- 
posed new downtown subway connecting the East 
Boston Blue Line with a line serving the Western 
Corridor proves feasible. Several alignments for the 
downtown subway are being examined in the 
MBTA’s current central area system study. In one 
of the most attractive alternatives, the existing 
Riverside Line would be converted to high- 
platform service, becoming part of the through 
Blue Line via a new downtown tunnel. For the 
recommended plan testing, the new tunnel con- 
nects Bowdoin Station with Park Street Station. 
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Diversion of Western Corridor transit service 
from the Boylston Street Green Line subway will 
relieve the current overloaded condition during 
peak periods. In addition, a through Blue Line 
would provide a direct interconnection of all rapid 
transit lines within the Central Area. This improved 
rider distribution and increased capacity will be 
necessary to accommodate the new passengers 
generated by the suburban rapid transit extensions. 


Green Line: The Green Line, or Central 
Subway, remains a low-platform downtown shuttle 
service between North Station and Kenmore 
Square with surface extensions along Huntington 
Avenue, Beacon Street, and Commonwealth 
Avenue. 


Other Improvements: Other necessary im- 
provements to the subway distribution system 
within the downtown area include lengthened 
platforms on the Red and Orange Lines, station 
modernization, and new stations at the Tufts-New 
England Medical Center, in the Back Bay, and at 
North Station. 


If the express bus service described in the 
Northern and Western Corridors proves desirable, 
new bus terminal facilities will be required down- 
town in the North Station, South Station, and 
Back Bay areas. The precise locations of these 
possible terminals have not been determined. 


As a supplement to the subway system, bus 
and railroad terminals, and parking garages, the 
downtown area should be served by some other 
means of distribution. The City of Boston is 
proposing to undertake feasibility studies of a 
distribution system in cooperation with the MBTA 
and the DPW. This system might take the form of a 
minibus network, moving sidewalks at selected 
locations, or the like. 


Circumferential Transit: A circumferential 
transit line tying together many activity centers 
near downtown Boston is under study and may be 
proposed at a later date. These activity centers 


include Harvard Square, Kendall Square-MIT, Bos- 
ton University, and the Fenway educational- 
medical complex. 


Middle Circumferential Corridor 


This portion of the region has experienced 
dynamic growth because of the development that 
occurred along Route 128, which is the only 
expressway serving this area. No circumferential 
rapid transit service exists or is proposed for this 
area and nothing in the analysis reveals an obvious 
need for such service. Both plans assume that 
circumferential transit routes would be limited to 
bus routes connecting employment concentrations 
with rapid transit or commuter railroad stations. 


HIGHWAY 


Route 128: Route 128 is a circumferential 
expressway around Boston, approximately 10 
miles from the core city. It extends from Glou- 
cester on the North Shore to Route 3 in Braintree 
on the South Shore. In the years since this road has 
been open for travel, housing and industry have 
grown tremendously in the area that the express- 
way serves. 


Route 128 east of I-95 is a low-standard 
expressway without complete control of access or 
grade separation of all intersections. The section 
from Route 127 in Gloucester to Route 1A in 
Beverly is a 4-lane expressway. Forecast 1990 
volumes for this section range from 12,000 to 
50,000 vehicles per day. At these volumes, the 
highway is operating within its capacity except 
during summer weekend recreational periods. Fore- 
cast volumes range from 70,000 to 100,000 vehi- 
cles per day in both plans between Route 1A and 
I-95. These volumes exceed the capacity of the 
existing 4-lane expressway. Upgrading this section 
of Route 128 should be given high priority because 
of the high traffic volume forecast and because of 
the safety hazard caused by interruptions in the 
traffic flow. 
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Improvement of Route 128 to the level 
necessary to meet the future travel demand is 
possible in this section on the present right-of-way. 
The combination of daily and recreational traffic is 
sufficient to justify upgrading low-standard sec- 
tions between I-95 and Route 127 to full express- 
way standards. Additional capacity will also be 
required from I-95 to Route 1A or at least to 
Route 62, with access fully controlled. 


The section from I-95 in Peabody to I-93 in 
Reading is either six lanes wide or is planned -for 
six lanes. The forecast volumes range from a low of 
80,000 to a high of 124,000 vehicles per day. Plan 
A has a uniformly higher volume of traffic than 
Plan C. This volume differential may be partly 
attributed to the extension of the Middle Circum- 
ferential between I-93 and I-95 in the Plan C 
network. The volumes on Route 128 in this section 
indicate that a 6-lane expressway would be ade- 
quate except from I-93 to Route 28, where a 
volume of 120,000 vehicles per day is forecast in 
both plans. 


Route 128 is presently six lanes wide between 
I-93 and Route 3A and eight lanes wide between 
Route 3A and Route 3 in Burlington. The forecast 
volumes reach a high of about 140,000 vehicles per 
day on this section. The difference in volume 
between the plans is slight. The capacity of the 
6-lane section is exceeded by these high volumes, 
and severe congestion will occur unless the road- 
way capacity is increased. No parallel arterial exists 
which could assist in carrying the traffic load. 


The section of Route 128 between Route 3 
and Route 2 is an 8-lane expressway. In Plan A, 
Route 3 extends inside Route 128 to the inter- 
change with Route 2 near Watertown Street in 
Lexington. This extension is the principal factor in 
the reduction in volume on Route 128 from 
149,000 vehicles per day in Plan C to 111,000 in 
Plan A. The volume in Plan C approaches the 


capacity of the expressway; however, arterials 
crossing Route 128 that do not appear heavily 
loaded could provide some relief by attracting 
radially oriented travel away from Route 
128. 


Between Route 2 in Lexington and Route 20 
in Waltham, Route 128 is built to eight lanes. The 
volumes under both plans range from 150,000 to 
160,000 vehicles per day, slightly exceeding the 
capacity of the 8-lane expressway. Not included in 
the networks, however, are parallel connecting 
streets through industrial developments. These 
roads should be able to handle local traffic and 
reduce the volume on Route 128 somewhat, but 
probably not enough to eliminate the congestion 
that is likely to occur in this section. 


The section of Route 128 from Route 20 in 
Waltham to the Massachusetts Turnpike in Weston 
is an 8-lane expressway. It is one of the most 
heavily loaded sections of Route 128. The projec- 
tions for this section are from 180,000 to 190,000 
vehicles per day, which exceed the capacity of the 
highway. Part of this volume can be attributed to 
the effect of the “T” intersection of the Western 
Expressway, which terminates at Route 128. With 
improvements to Routes 20 and 30, some of the 
radially oriented traffic may be diverted from 
Route 128. Even so, there will be a capacity 
problem on this highway. 


Approximately 170,000 to 180,000 vehicles 
per day are forecast for Route 128 through the 
Massachusetts Turnpike/Route 30 interchange 
area, plus another 30,000 to 60,000 vehicles per 
day on access roads and ramp connections between 
the Turnpike, Route 128, and Route 30. These 
volumes approach or exceed the capacity of the 
facilities, and there is no reasonable way to expand 
the capacity. 


Between the Massachusetts Turnpike in 
Weston and Route 9 in Wellesley, Route 128 
carries an average volume of 173,000 vehicles per 
day in Plan A. The average volume in the Plan C 
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network is about 156,000, which stretches the 
capacity of this 8-lane expressway. There are local 
streets, but none to which long-distance traffic 
might be diverted. Some of the inbound-oriented 
traffic might be diverted away from Route 128, 
but probably not enough to produce any drastic 
reduction of traffic on Route 128. 


At the Route 9 interchange, Route 128 
narrows from eight to six lanes and continues as six 
lanes to Route 109. A very poor merge situation 
occurs at the Route 9 interchange, with south- 
bound traffic from Route 9 entering a section that 
has just narrowed from four lanes to three. This 
could become a critical bottleneck with the high 
volume forecast for 1990. The Plan A network 
volume of 135,000 vehicles per day exceeds the 
capacity of the expressway. The Plan C average 
volume of 115,000 vehicles per day could probably 
be carried by the existing facility under a very poor 
level of service. The fact that the Plan C volumes 
are lower than the Plan A volumes may be 
attributed to the extension of the Middle Circum- 
ferential in a full arc around Boston. Also, the 
proposed Route 209 expressway terminating at 
Route 128 draws inbound traffic from the west 
toward I-95 and away from this section of Route 
128. However, with the capacity problem on [I-95 
previously mentioned, this diversion to I-95 might 
not actually develop and Route 128 traffic would 
probably be close to the Plan A forecast. 


The section of Route 128 between Route 109 
in Westwood and I-95 in Canton has six express- 
way lanes. In both networks, the highway is 
forecast to carry traffic considerably in excess of 
its present capacity. The average volumes are 
145,000 vehicles per day in Plan A and 162,000 in 
Plan C. The difference in volume between the two 
plans results primarily from Route 209, which 
collects traffic from the west and distributes the 
majority of it towards the south. The possibility of 
upgrading existing Route 109 inbound from Route 
128 to attract some of the radial traffic should be 
investigated. 


Between I-95 in Canton and Route 24 in 
Randolph, Route 128 is a 6-lane expressway with 
forecast volumes greater than its capacity. The 
heaviest volumes occur near I-95, where they 
exceed 180,000 vehicles per day in both plans. 
Even eight lanes would not be sufficient to handle 
the forecast traffic. 


The section from Route 24 in Randolph to 
the Southeast Expressway is eight lanes wide. The 
average volume in both plans is about 123,000 
vehicles per day, which is well within the capacity 
of this highway. However, there is a problem 
caused by traffic entering from Route 37 in 
Braintree and weaving across the four lanes of 
Route 128 to exit left for the Southeast Express- 
way. This section presently has a number of 
accidents, and this record will probably continue 
unless this weave is restricted or diverted to a safer 
routing. 


In summary, Route 128 has many sections 
which have 1990 projections higher than the road’s 
capacity. Volumes of over 175,000 vehicles per 
day are projected in the Waltham-Weston- 
Newton-Wellesley area and the Westwood- 
DedhamCanton area, with several other sections 
over 150,000. The tremendous unexpected devel- 
opment spawned by this highway’s construction is 
a major factor contributing to its overloaded 
plight. Several sections of the roadway have 
already been widened, and projections indicate 
that even these sections will be inadequate by 
1990. Since eight lanes is presently thought to be 
the maximum practical width for an expressway, 
some other means of providing relief to sections of 
Route 128 must be found. The only apparent hope 
of relieving Route 128 is a continuous circumferen- 
tial highway close to Route 128 that is capable of 
providing a reasonable alternate route. 


Middle Circumferential: In both the analysis 
networks, the Middle Circumferential has been 
proposed as a limited-access facility located be- 
tween Route 128 and I-495. The primary objective 
of this expressway is to serve development in this 
area. This route would also supply a bypass around 
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many congested town centers, while providing 
excellent accessibility from town to town. A 
secondary objective of this proposal is to provide 
an alternate routing for circumferential traffic, 
thereby lightening the traffic load on parallel 
arterial routes and on Route 128. 


In Plan A, the Middle Circumferential extends 
from I-93 in Wilmington to Route 16 in Natick. 
This proposal is located primarily in the ring of 
towns adjacent to Route 128. Forecast traffic is 
about 25,000 vehicles per day near the I-93 
terminus and about 20,000 vehicles per day at 
Route 16. Between these points, the volume ranges 
from 35,000 to 55,000 vehicles per day. Estimated 
traffic on parallel sections of Routes 27, 62, and 
126 is less than 10,000 vehicles per day. 


In Plan C, the Middle Circumferential makes 
an arc around Boston from I-95 in Boxford to 
Route 3 in Norwell. The proposal in this plan is 
located approximately midway between I-495 and 
Route 128. Across the northern half of the study 
area, between I-95 in Boxford and Route 20 in 
Sudbury, this route would in many locations 
relieve and replace the existing Route 62. The 
forecast volume range on this section is from 
26,000 to 59,000 vehicles per day, with the 
heaviest volumes occurring east and west of Route 
3 between Routes 4 and 3A in Billerica. Except for 
these two links, the volumes on the highway are 
less than 38,000 vehicles per day. 


Across the southern half of the study area, 
between Route 20 in Sudbury and Route 3 in 
Norwell, the forecast traffic volume ranges from 
30,000 to 89,000 vehicles per day. The majority of 
the link volumes are between 45,000 and 63,000 
vehicles per day. The highest volume occurs be- 
tween Route 24 and Route 28 north of Brockton, 
On a section used as a connector from Brockton to 
Route 24. 


In both plans, the distribution of traffic 
among the radial corridors could probably be 
handled by a high-quality system of arterials 
between I-495 and Route 128. However, such a 


system does not presently exist and would be 
nearly impossible to build. Therefore, something 
else is needed. 


To satisfy the objectives of serving develop- 
ment and providing an alternate route for circum- 
ferential traffic, it appears that a combination of 
the two alternate locations for a circumferential 
would be the best solution. The Plan A alignment 
gives the best access to the existing development 
centers of the larger cities and towns in the north 
and west portions of the Middle Circumferential 
Corridor, with the exception of Framingham. This 
alignment would serve Wellesley instead of 
Framingham. The Plan C alignment east of Route 
24 is close to the development centers of Rockland 
and Holbrook and is reasonably close to Brockton. 
A connection between the _ circumferential 
terminus at Route 16 in Plan A and the Plan C 
location at Route 24 would also serve the develop- 
ment of Walpole, Sharon, Canton, and Stoughton. 
For purposes of system continuity, this arc should 
be completed on the northern end by a link to I-95 
in Danvers. 


In effect, the combination of the two align- 
ments combines the development objectives of the 
two plans. This routing bypasses many town 
centers and should relieve many points of conges- 
tion on Routes 27, 62, and 126, as well as having a 
most beneficial effect in reducing the vehicle 
overload on Route 128. 


TRANSIT 


With several of the rapid transit lines ex- 
tended to Route 128 or the Middle Circum- 
ferential, express bus service between these stations 
and major activity centers along these major 
circumferentials is possible. In addition to in- 
creasing the employment opportunities, such bus 
service would somewhat reduce the number of 
automobiles using Route 128 and the Middle 
Circumferential. Express bus service could also 
connect some of these activity centers with rapid 
transit lines that do not extend to Route 128. 


Te 


Outer Circumferential Corridor 


This outlying portion of the region is mostly 
rural-suburban in character, with some urban areas 
and industrial cities along its northern arc. This 
sector is expected to grow substantially when I-495 
is completed, but probably not as fast or as 
extensively as the growth experienced along Route 
128. 


Partially completed Interstate Route 495 is 
the only major circumferential expressway that 
exists in this corridor. Circumferential rapid transit 
is not presently serving the area, nor is it expected 
to be necessary. 


HIGHWAY 


Interstate Route 495: When completed, I-495 
will extend in an 88-mile arc between I-95 in 
Salisbury and I-95 in Foxborough. All sections of 
this route are either completed or under con- 
struction at the present time. 


There are few pressing local traffic problems 
adjacent to I-495. Since the communities near its 
route are in most instances in the early stages of 
growth, they are able to direct their future 
expansion to harmonize with the location of the 
highway. 


The highest forecast volume on I-495 between 
I-95 in Salisbury and Route 213 in Methuen is 
80,000 vehicles per day in Plan A and 75,000 
vehicles per day in Plan C. Between Route 213 and 
Route 3 in Chelmsford, the volume reaches 
101,000 vehicles per day in Plan A, while the Plan 
C maximum is 85,000. The lower volumes in Plan 
C result from the extension of Route 213. If Route 
213 is not extended, improvements will be neces- 
sary on Route 110, Route 113, or I-495. 


The forecasts reveal that the most heavily 
utilized sections of 1-495 will be in the Lowell- 
Lawrence area. However, with improvements to 
the alternate routes between the two cities and 
improvements in the vicinity of Lowell, the cor- 


ridor should have ample capacity to accommodate 
the future demand. 


The forecast volumes on I-495 between Route 
3 in Chelmsford and I-95 in Foxborough can be 
accommodated by the six lanes built or under 
construction, although the 87,000 vehicles per day 
forecast in the vicinity of the Massachusetts Turn- 
pike would strain the highway’s capacity. South of 
the Turnpike, the forecast volumes on [-495 
diminish, particularly in Plan C, because of the 
attraction of the Middle Circumferential and Route 
209. It appears that no additional capacity is 
necessary. 


An extension from I-495 in Foxborough to 
the junction of Routes 24 and 25 in Middle- 
borough is currently under consideration by the 
Department of Public Works. It is expected that 
this will be an important recreational link to 
southeastern Massachusetts and Cape Cod. The 
extension would remove the “T’’ intersection at 
I-495 and I-95. 


Route 213: The proposed extension of Route 
213 is contained only in Plan C. It is a limited- 
access highway, connecting with the already im- 
proved Route 213 at I-93 in Methuen and con- 
tinuing through Dracut and the western edge of 
Lowell to Route 3 in Chelmsford near the inter- 
section of Route 4. Because of its continuity, the 
existing section of Route 213 between I-495 and 
I-93 carries from 6,000 to 11,000 more vehicles 
per day in Plan C than in Plan A. This difference in 
volume reflects a diversion of Lowell-oriented 
traffic from I-495 to Route 213. 


The Route 213 extension appears to effect an 
average reduction of approximately 12,000 vehi- 
cles per day on I-495 between I-93 and Route 38, 
and about 18,000 vehicles per day on Route 38 
north of I-495. It also substantially reduces traffic 
on Route 110 and the Lowell Connector south of 
the city. The volumes on Route 213 range from 
about 30,000 vehicles per day on either end to 
about 11,000 just north of Lowell. Screenlines 
indicate that about half of the traffic carried on 
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the Route 213 extension is diverted from local 
streets and arterials and half from I-495. 


There is no question that some relief must be 
provided to the city of Lowell to alleviate the 
present river crossing congestion. A bypass of 
Lowell from Route 113 on the east to Route 3 on 
the west is one possible solution. For travel from 
Lowell to Lawrence and points east, there appears 
to be sufficient corridor capacity, even though this 
demand would not be as well served without an 
extension of Route 213. 


The extension of Route 213 as an expressway 
in the Lowell-Lawrence area is not warranted on 
the basis of estimated traffic volumes. The esti- 
mates do indicate a need for an additional bridge 
over the Merrimack River near Lowell and a new or 
improved arterial bypassing the city. Logical con- 
necting points would be on Route 113 to the east 
and Route 3 to the west of the city. Area residents 
have been asking for some relief of this type in 
recent years. 


Woonsocket Connector: The Woonsocket 
Connector would carry traffic from the urban area 
of Woonsocket, Rhode Island, through or around 
the abutting urbanized areas of Massachusetts to 
I-495 in Bellingham. This Connector is not con- 
tained in either alternative network but has been 
agreed upon by the two states. 


Salisbury Beach Connector: The Salisbury 
Beach Connector, a spur from I-95 to Salisbury 
Beach, is not included in the alternative networks 
but has been given consideration by the Depart- 
ment of Public Works in recent months. Traffic 
volumes on roadways parallel to this proposed 
route indicate an average daily use of the new 
facility by fewer than 10,000 vehicles per day. 
Normally, only arterial improvements could be 
justified on this basis. It is doubtful whether 
recreational demand could justify a limited-access 
facility at this location. 


CONCLUSIONS 


One of the most significant aspects which is 
evident in the analysis of the alternative plans is 
the tremendous increase in highway travel in the 
future. Automobile ownership and highway travel 
will double by 1990. Neither plan is able to cope 
with this situation completely. The extent of 
future traffic congestion in some of the most 
heavily traveled corridors during peak morning and 
evening travel periods will depend upon the 
assistance provided by the transit system. Since an 
inordinate share of the region’s real estate cannot 
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be devoted to highways and parking lots, transit 
must be relied upon to carry a substantial portion 
of peak-period trips. Carrying the commuter has 
always been a principal function of the transit 
system, and this role must be expanded. 


The analysis reveals that the Plan A highway 
system was deficient in several instances and the 
Plan C transit system was inadequate in many 
areas. A mixture of the better elements of the 
alternative plans appears necessary to serve the 
population’s future travel desires. 
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VI. THE RECOMMENDED HIGHWAY 
AND TRANSIT PLAN 


By 1990, substantial improvements and addi- 
tions to the transportation system will be required 
to satisfy the growth in travel demand of a larger 
and more affluent regional population. The analy- 
sis of the forecast loadings on the alternative 
transportation networks described in Chapter V led 
to the selection of the recommended highway and 
transit plan (see Figure 12 on page 115). 


The recommended network is primarily an 
expressway and rail rapid transit network, and the 
illustrations, costs, and priorities concern only 
these facilities. In selecting this system, however, 
the alternative transportation networks evaluated 
included important arterial and collector highways 
and major bus routes in the eastern Massachusetts 
region. 


Although the arterial system of future high- 
ways and the feeder and express bus transit routes 
are not covered in detail in this report, they are 
important elements of the future travel picture and 
will require substantial improvement and expan- 
sion. 


In considering the elements of the recom- 
mended transportation plan, the following points 
should be kept in mind: 


e Locations of recommended facilities are 
intended to show corridors only. Never- 
theless, rail rapid transit locations are 
fairly specific because of the proposed 
use of existing railroad rights-of-way. 
However, station locations are general. 


e = Rail rapid transit and expressway recom- 
mendations indicate only broad project 
needs and do not imply details of design. 
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FORM OF THE RECOMMENDED NETWORK 


The proposed expressway system builds upon 
and strengthens the present radial and circum- 
ferential pattern, since analysis shows that this 
pattern will continue to serve the region best at the 
proposed development densities. It would be in- 
advisable to consider the adoption of some other 
basic pattern, since integration of the present 
system elements into any new pattern would be 
difficult. The pattern of growth and development 
of the region is heaviest in the center, with 
declining density outward from the core, con- 
sistent with the shape of a radial-circumferential 
system. 


A major feature of the recommendations is 
the recognition of the need for both expressways 
and exclusive public transportation rights-of-way. It 
is clear from the testing process that sufficient 
highways cannot be built to accommodate all the 
peak-period travel. 


The factors that prevent construction of 
adequate highway capacity are the amount of land 
required, the disruption of the inner suburbs and 
core area caused by construction of new facilities, 
and the storage requirements of vehicles at the 
ends of the trips. The rail rapid transit system, on 
the other hand, is well suited to serve high-density 
corridors, particularly the inner core, and plays a 
very important role by carrying a large share of the 
downtown commuters and by keeping the land- 
taking required for expressways and core parking 
facilities within tolerable limits. Nevertheless, it is 
also evident that everyone cannot be induced to 
use mass transportation. The recommended net- 
work, then, is a system of expressways and rail 
rapid transit lines designed to complement one 
another. Further study, which is already underway, 
will add such elements as major parking terminals 
to serve both the highway and transit elements. 


BASIS OF SELECTION 


The aim of the participation by the DPW and 
MBTA (with the aid of DCD and MAPC) in the 
Eastern Massachusetts Regional Planning Project 
has been the preparation of a comprehensive 
transportation development plan. Each recom 
mendation included in the plan resulted from 
selective decisions based upon a knowledge of how 
each facility met the following list of criteria: 


® Level of service. The Highway Capacity 
Manual (41) lists Levels of Service A 
through F. Level of Service E (traffic 
flow served under capacity operating 
conditions) was the minimum acceptable 
level allowed. 


@e Adequacy of existing facilities for carry- 
ing projected travel. The 1990 demand 
forecast for an existing rail rapid transit 
or expressway facility was compared 
with the existing capacity of that 
facility. If the capacity was exceeded, 
remedial action was recommended. 


e Necessity of proposed facilities. The 
1990 travel demand for a proposed 
facility was analyzed to determine 
whether the volume warranted a high-— 
standard facility such as an expressway 
or rail rapid transit extension. 


@ Adequacy of proposed facilities. After 
establishing that a proposed facility was 
warranted, the forecast traffic volume 
was examined, taking into account prac- 
tical design restrictions, to determine 
whether the facility would be adequate 
to carry the travel demand at an accep- 
table service level. 


e Relief of present congestion. A factor in 
the selection of each facility in the 
recommended plan was how well the 
transportation system solved existing 
congestion problems. If the alternative 
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proposals did not adequately solve exist- 
ing congestion, recommendations were 
incorporated that would accomplish this 
objective. 


Expressway spacing. The Institute of 
Traffic Engineers has developed criteria 
for use in establishing the spacing be- 
tween expressways. The Design of Urban 
Freeways (23) states guides for the 
distance between expressways as a func- 
tion of the level of population density. 
These criteria were adhered to except 
where toll facilities were involved; ex- 
pressways were allowed to be closer 
together under such a condition. 


Desires of the community. Community 
wishes regarding a proposed facility were 
taken into account in the development 
of the recommended system. Where 
Opposition was voiced, acceptable alter- 
natives were sought. Where no alter- 
natives were found, there was no choice 
but to recommend the proposed facility 
in spite of public opposition. 


Access to important regional activity 
centers. Certain activity centers, such as 
employment concentrations and_air- 
ports, deserve special treatment because 
of their importance to the growth of the 
region. Recreational areas, while not 
generating substantial amounts of travel 
on a daily basis, were included in the 
analyses based on present recreational 
demand experience. 


System continuity. Express facilities, 


whether highway or transit, should join 
with other facilities providing a com 
parable level of service to avoid over- 
loading lower standard facilities. Ex- 
pressways can be joined to form con- 
tinuous networks; transit lines should 
either join other transit facilities or 
terminate at expressways. 


e Cost. A rough cost of each proposed 
alternative was a factor in the rapid 
transit recommendations; however, the 
justification of some of the extensions 
will only be verified by further economic 
study. For the expressway system, cost 
was considered in evaluating alternative 
routes or the general location of an 
expressway in a corridor. Cost was also a 
factor in determining whether a project 
should be included in the short-range or 
the long-range program and whether the 
recommendations were economically 
feasible. 


e Consistency with regional development 
goals and objectives. Each element of the 
transportation system was evaluated to 
ensure consistency with these goals and 
objectives. A complete list of goals and 
objectives is outlined in Chapter II. 


SUMMARY OF RECOMMENDATIONS 


A summary of committed projects and recom- 
mendations for expressway and rapid transit 
improvements follows. The recommendations have 
been divided into short-range (1968-1975) and 
long-range (1975-1990) programs. Long-range 
transit recommendations will require further 
feasibility studies. 


Northeast Corridor 


HIGHWAY 
Committed Projects 


e Construction of I-95 from Danvers to 
Revere; and 


e Reconstruction of I-95 from Salisbury to 
Danvers. 


Short-Range Program 


@e Upgrading of I-95 from Cutler Circle in 
Revere to the Tobin Bridge in Chelsea; 


e Construction of the Beverly-Salem Con- 
nector; and 


® Construction of the Revere Beach Con- 
nector. 


Long-Range Program 


@ Construction of a New Harbor Crossing 
to East Boston from downtown Boston; 
and 


e Construction of a Shore Expressway 
from the New Harbor Crossing to I-95 in 
Saugus. 
A possible option is to shift the construction 
of the New Harbor Crossing from the long-range to 


the short-range program if some means of financing 
can be obtained. 


TRANSIT 
Committed Projects 
@ None. 
Short-Range Program 


6 Short-term retention of rail commuter 
service; and 


e Extension of Blue Line rapid transit to 
the Pines River and construction of a 
parking lot with a minimum of 2,500 
spaces. 


Long-Range Program 


e Extension of the Blue Line to the Salem 
Connector; 


e Improvement of downtown Blue Line 
distribution; and 


e Construction of a branch to Logan Air- 
port. 


Northern Corridor 


HIGHWAY 
Committed Projects 


e Completion of I-93 from Medford to the 
Inner Belt in Somerville; and 


e Widening of the I-93 bridge over the 
Merrimack River between Andover and 
Methuen. 

Short-Range Program 

@ No recommendations. 

Long-Range Program 


& No recommendations. 


Options for the 1975-1990 period include 


widening Route 3 between I-495 and Route 128 
and extending Route 3 from Route 128 to I-93. 


TRANSIT 

Committed Projects 

e Construction of the Orange Line ex- 
tension from Haymarket Station to Oak 


Grove in Malden; and 


e Demolition of the existing Charlestown 
elevated structure. 


Short-Range Program 


% Short-term retention of railroad com- 
muter service on both the Reading and 
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New Hampshire Division lines, the 
former as long as Orange Line con- 
struction permits and the latter until an 
acceptable alternative is determined; and 


e Retention of low-platform rail transit 
service to Lechmere until an alternative 
is established. 


Long-Range Program 
e Extension of the Orange Line rail rapid 


transit to Route 128; 


e Construction of large parking facilities at 
Sullivan and Wellington stations; and 


e Provision of express bus service to North 


Station via the Lechmere viaduct, re- 


placing the low-platform rail transit ser- 
vice. 


Northwest Corridor 


HIGHWAY 
Committed Projects 
r) Reconstruction of Route 2 from Route 


128 in Lexington to Alewife Brook 
Parkway in Cambridge. 


Short-Range Program 


@ Reconstruction of Route 2 from Route 
111 in Acton to Route 128 in Lexing- 
ton. 


Long-Range Program 


e Extension of Route 2 from Alewife 
Brook Parkway to the Inner Belt near 
the Cambridge-Somerville town line. 


TRANSIT cars and the continuation of streetcar 
service on Beacon Street and Com- 


Committed Projects frarawealtHiavenue, 


e Extension of the Red Line from Harvard 
Square to Alewife Brook Parkway. 


Long-Range Program 


e Through rapid transit service from 
downtown Boston to the proposed Mid- 
dle Circumferential Expressway in the 
vicinity of the Wellesley-Natick line via 
high-platform service along the Riverside 
Line. 


Short-Range Program 

e Norecommendations. 

Long-Range Program 

e Extension of the Red Line from Alewife 
through Arlington Center and Lexington 


Center to a terminal at Route 128 in 
Lexington. 


The use of the Penn Central Railroad right- 
of-way as an optional alternative to the Riverside 
Line routing is also being investigated. 


Southwest Corridor 
Western Corridor 


HIGHWAY 
Committed Projects 


e Completion of I-290 from Northborough 
to Marlborough. 


Short-Range Program 

e Norecommendations. 

Long-Range Program 

e Construction of the Western Ex- 
pressway, an extension from I-290 at 


1-495 in Marlborough to Route 128 in 
Weston. 


TRANSIT 
Committed Projects 
e None. 


Short-Range Program 


e Replacement of the existing Riverside 
rolling stock by new low-platform rail 
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HIGHWAY 
Committed Projects 
e None. 
Short-Range Program 


e Completion of I-95 from Route 128 in 
Canton to the Central Artery in Boston. 


Long-Range Program 


e Construction of Route 209 from Route 
146 in Uxibridge to Route 128 in 
Westwood. 


TRANSIT 
Committed Projects 


e Relocation and extension of the Orange 
Line from the Tufts-New England Med- 
ical Center in the Back Bay to the VFW 
Parkway in Roxbury; and 


e Demolition of the existing Orange-Line 
elevated structure to Forest Hills. 


Short-Range Program 


Construction of the Orange Line to 
Route 128 in both Canton and Need- 
ham. 


Long-Range Program 


No recommendations. 


A long-range option, an extension of the 
Orange Line from Route 128 in Canton to the 
Middle Circumferential in the Sharon area, may be 
necessary to provide enough parking to meet the 
demand anticipated by 1990. An extension from 
Route 128 to Needham Junction also remains an 
option if the Needham area traffic grows suffi- 


ciently. 


Southeast Corridor 


HIGHWAY 


Committed Projects 


None. 


Short-Range Program 


Construction of the Hingham branch of 
the Hingham-Scituate Spur. 


Long-Range Program 


Construction of the Shawmut Trail; 


Provision of additional capacity on the 
Southeast Expressway; 


Widening of Route 3 from Duxbury to 
Weymouth; and 


Construction of the Scituate Spur. 


An option that should also be considered is a 
connection from the “‘T” intersection of Routes 24 
and 128 to either Route 28 or Route 138. 


TRANSIT 


Committed Projects 


e Construction of the South Shore Red 
Line from Andrew Station to South 
Braintree; and 

e Upgrading of the Dorchester Red Line to 


high-platform rapid transit between 
Ashmont and Mattapan. 


Short-Range Program 


r) No recommendations. 


Long-Range Program 


e Extension of the Red Line along Route 
3 from South Braintree to South Wey- 
mouth; and 


e Provision of additional parking at the 
stations along the Mattapan extension. 


Options in the long-range program include a 
further extension along Route 3 to the Middle 
Circumferential and a branch extension to Brock- 
ton. 


Regional Center 


HIGHWAY 


Committed Projects 


) None. 


Short-Range Program 


3 Construction of the Inner Belt; and 


e Upgrading of the Central Artery. 
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Long-Range Program 
e Construction of the approaches to the 


New Harbor Crossing from the Inner 
Belt and Southeast Expressway. 


TRANSIT 
Committed Projects 
e None. 
Short-Range Program 


e Relocation of the Orange Line to pro- 
vide direct access to the Back Bay. 


Long-Range Program 


e Construction of a new downtown sub- 
way tunnel allowing through Blue Line 
transit service linking the North Shore 
with the western suburbs; and 


e Construction of downtown bus terminals 
and a downtown surface transit system 
to support the subway system and the 
bus terminals. 


e Upgrading of Route 128 from Beverly to 
Gloucester. 


TRANSIT 

Committed Projects 

e@ None. 

Short-Range Program 

e Norecommendations. 
Long-Range Program 


@ No recommendations. 


Outer Circumferential Corridor 


HIGHWAY 
Committed Projects 


@ Completion of the southern segment of 
I-495, forming a continuous expressway 
from I-95 in Salisbury to I-95 in Fox- 
borough. 


Short-Range Program 
Middle Circumferential Corridor 
® No recommendations. 
HIGHWAY 
Long-Range Program 
Committed Projects 
e Construction of a connector from I-495 
in Bellingham to the urbanized area of 
Woonsocket, Rhode Island. 


& None. 


Short-Range Program 
TRANSIT 
e Upgrading of Route 128 from Lynnfield 
to Beverly. Committed Projects 


Long-Range Program e None. 


e Construction of a Middle Circumferential Short-Range Program 
Expressway from I-95 in Danvers to 


Route 3 in Norwell; and e No recommendations. 
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Long-Range Program 


e No recommendations. 


PRIORITIES AND CAPITAL COSTS 


The comprehensive transportation recommen- 
dations contained in this report are designed to 
accommodate the travel demand in the eastern 
Massachusetts region in 1990. In addition to the 
projects already committed for construction (see 
Table 5), a number of the recommended highway 
and transit improvements have been identified as 
high-priority projects. These projects should. be 
constructed during the period 1968-1975 (see 
Table 6). The other projects should be completed 
in the period 1975-1990 (see Table 7). 


The priority tables also list the length in 
miles, the total capital cost in 1968 dollars, and the 
anticipated federal and state (including public 
authority) shares of the expenditures. The esti- 
mated capital outlay includes construction, right- 
of-way acquisition, and engineering. It does not 
include maintenance, traffic or operating services, 
or miscellaneous overhead. Mileages and costs for 
the short- and long-range programs are summarized 
in Table 8. 


The capital cost estimates for highways are 
based on the 1968 estimate of the cost to complete 
the Interstate Highway System (42), low bids on 
projects already advertised for construction, or 
comparison with the cost of similar projects con- 
structed in recent years in similar physical en- 
vironments. Transit costs are based on current 
experience with the South Shore extension and 
other capital projects. 


Highways 


Committed highway projects include 74.0 
miles of new and upgraded expressways. These 
committed projects will cost $235,163,000. Only 
$38,478,000 is allocated to non-Interstate facili- 
ties. 
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A total of 62.3 miles .of expressway con- 
struction and upgrading is recommended for the 
1968-1975 program. Of this mileage, 21.9 miles are 
part of the Interstate Highway System. Highways 
in the Interstate System are eligible for 90 percent 
financial assistance from the Federal Highway 
Trust Fund. The total cost of construction of the 
Interstate portion of the 1968-1975 highway pro- 
gram is estimated at $455.1 million. The federal 
share will amount to $409.6 million. The two most 
important and costly facilities are the Inner Belt 
(1-695) and the extension of I-95 from Route 128 
in Canton to the Central Artery. 


The remaining 40.4 miles of expressway 
facilities recommended for construction or up- 
grading during 1968-1975 fall under a funding 
arrangement called the ABC program, which means 
that the State and Federal Governments share the 
cost equally. The most critical cost items are the 
ABC-funded roads. The Commonwealth receives an 
average of $15 million annually in ABC funds from 
the Federal Government for the entire state. If 
federal aid programs are not expanded, a total of 
$105 million would be available for the 7-year 
program. When matched with state funds from 
highway user revenues, principally the gasoline tax, 


a total of $210 million will be available. Not all of 
this money, of course, can be allocated to eastern 
Massachusetts. Therefore, the projects contained 
in the 1968-1975 program have been carefully 
selected. The recommended ABC highway projects 
will cost an estimated $75.9 million. 


Implementation of the 1975-1990 highway 
program of construction or upgrading of 186.9 
miles of expressways will cost $580.3 million. All 
funding is based on the current ABC 50-50 
matching ratio, since the Interstate System is 
scheduled for completion before 1975. If the 
Federal Government increases its percentage of 
ABC funds, the construction of ABC facilities 
could be accelerated and more of the options 
identified could be considered. 


Expressway 


1-495 
Westborough—Foxborough 
1-290 
Northborough—Marlborough 
I-95 
Danvers—Revere 
I-95 
Salisbury— Danvers 
1-93 
Medford—Somerville 
I-93 
Methuen—Andover 
Route 2 
Lexington—Arlington 


Subtotal 


Rail Rapid Transit 


Orange Line 
Haymarket—Oak Grove 


Orange Line 

Back Bay—VFW Parkway 
Red Line 

Harvard—Alewife 
Red Line 

Andrew Square—Braintree 
Red Line 

Mattapan 


Subtotal 


TOTAL COMMITTED 
HIGHWAY AND 
TRANSIT PROJECTS 


“Upgrading of facilities. 


COMMITTED PROJECTS 
Length Federal 
(Miles) Aid 

26.1 38,790 

5.6 12,060 
13.4 71,087 
20i7e 27,450 

2.0 24,300 

ee 3,330 

6.08 19,239 

side 196,256 
Length Federal 
(Miles) Aid 

6.0 68,300" 

8.6 53,000 

255 55,000? 

8.5 32,300 

PIE 0 

ae 208,600? 
404,856 


Table 5 




















(Thousands of Dollars) 
Total 
State To Be 
Funds Funded 
4,310 0 
1,340 0 
7,898 0 
3,050 0 
2,700 0 
370 0 
19,239 0 
38,907 0 
Total 
MBTA To Be 
Bonds Funded 
40,900 0 
37,400 0 
35,000 31,100 
51,800 0 
7,800 5 ,000° 
172,900 36,100 
211,807 36,100 








Includes money from federal sources other than federal transit grants. 


“Money available from sale of Bennett-Eliot Yards. 
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Total 


43,100 
13,400 
78,985 
30,500 
27,000 

3,700 


38,478 
235,163 


Total 


109,200 
90,400 
90,000 
84,100 


12,800 





386,500 


621,663 


Expressway 
1-695 

Somerville—Boston 
1-95 

Canton—Boston 
1-95 

Revere—Chelsea 
J-95 

Central Artery—Boston 
Beverly—Salem Connector 
Hingham Spur 
Revere Beach Connector 


Route 2 
Acton—Lexington 


Route 128 
Lynnfield—Beverly 


Subtotal 


Rail Rapid Transit 


Orange Line 
Forest Hills—Route 128 


Orange Line 


VFW Parkway—Route 128 


Blue Line 
Wonderland—Pines River 


Subtotal 
TOTAL SHORT-RANGE 


HIGHWAY AND 
TRANSIT 


“Upgrading of facilities. 


Table 6 


SHORT-RANGE PROGRAM COSTS 


Length 
(Miles) 





5.5 
10.0 
3.87 


260 
8.1 
8.0 
i> 


120; 


10.87 


83:1 
29°08 





Length 
(Miles 





6.0 


Fe) 


9.0 


1968—1975 


Federal 
Aid 





192,600 
14s. o2 
19,800 


54,000 
14,000 
4,000 
1,250 


Pro) 


6,130 





447,522 


Federal 
Aid 





447,522 
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(Thousands of Dollars) 

Total 

State To Be 
Funds Funded 
21,400 214,000 
15,910 159,102 
2,200 22,000 
6,000 60,000 
14,000 28,000 
4,000 8,000 
i.250 2,500 
P2500 25,100 
6,130 12,260 
83,440 530,962 

Total 

MBTA To Be 
Bonds Funded 
30,000 30,000 
7,000 2,000 
9,000 9,000 
46,000 41,000 


129,440 





eH 8 ey 


Total 





214,000 
1S9 102 
22,000 


60,000 
28,000 
8,000 
2,500 


25,100 
12,260 


530,962 


Total 





30,000 
7,000 


9,000 
46,000 





576,962 


Table 7 


LONG-RANGE PROGRAM COSTS 


Expressway 
Middle Circumferential 
Danvers—Norwell 


Southern Connection to New Harbor Crossing 
Boston 


Shore Expressway 
East Boston—Saugus 


New Harbor Crossing 
Boston 


Western Expressway 
Marlborough—Weston 


Southeast Expressway 
Braintree—Boston 


Shawmut Trail 

Hingham —Braintree 
‘Scituate Spur 
Woonsocket Connector 

Bellingham 
Route 2 

Arlington—Somerville 
Route 3 

Duxbury —Weymouth 
Route 128 

Gloucester—Beverly 
Route 209 

Uxbridge—Dedham 

Subtotal 

Rail Rapid Transit 
Blue Line 

Pines River—Salem Connector 
Blue Line 

Airport Branch 
Blue Line 

Downtown Connection 
Blue Line 

Riverside 
Blue Line 

Riverside—Middle Circumferential (Natick—Wellesley) 
Orange Line 

Oak Grove—Route 128 (Wakefield) 
Red Line 

Alewife—Route 128 (Lexington) 
Red Line 


South Braintree—South Weymouth 


Subtotal 


TOTAL LONG-RANGE HIGHWAY AND TRANSIT 


2 Upgrading of facilities. 


1975-1990 
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Length 


(Miles) 


66.0 
0.6 
4.7 
Pee, 

17.8 
8.67 


8.6 
4.0 


7.5 
4.0 
19.0 
13.24 


30.0 


146.1 } 
40.82 


Length 


(Miles) 


ond 
1.0 
1.0 
L103 
5.0 
6.0 
8.0 


3.0 


Hs Be) 
11.02 











426,370 


466,370 


892,740 





(Thousands of Dollars) 

Total 

Federal State To Be 
Aid Funds Funded =—_Total_ 
85,500 85,500 171,000 171,000 
11,500 11,500 23,000 23,000 
9,500 9,500 19,000 19,000 
0 144,000 144,000 144,000 
15,000 15,000 30,000 30,000 
8,250 8,250 16,500 16,500 
15,500 15,500 31,000 31,000 
2,000 2,000 4,000 4,000 
3,050 3,050 6,100 6,100 
45,000 45,000 90,000 90,000 
5,000 5,000 10,000 10,000 
2,870 2,870 5,740 5,740 
15,000 15,000 30,000 30,000 
218,170 362,170 580,340 580,340 

(Thousands of Dollars) 

Total 

Federal MBTA To Be 
Aid _Bonds_ Funded Total 
30,600 15,400 46,000 46,000 
8,000 4,000 12,000 12,000 
26,700 13,300 40,000 40,000 
29,300 14,700 44,000 44,000 
20,000 10,000 30,000 30,000 
36,000 18,000 54,000 54,000 
41,600 20,800 62,400 62,400 
16,000 8,000 24,000 24,000 
208,200 104,200 312,400 312,400 


892,740 


Table 8 


TOTAL COSTS FOR SHORT- AND LONG-RANGE PROGRAMS 











Length 
1968-1975 (Miles) 
Expressway 330! 
29.0% 
Rapid Transit 9.0 
Subtotal 
1975-1990 
Expressway 146.1. 
40.87 
Rapid Transit 29S 
TOs 
Subtotal 
Total Expressway ifs 
70.07 
Total Transit 38.5 
11.07 


TOTAL SHORT- AND 
LONG-RANGE PROGRAMS 


“Upgrading of facilities. 


Rail Rapid Transit 


A total of 25.6 miles of new rail rapid transit 
lines and 2.0 miles of upgraded lines are presently 
committed by the MBTA for construction. Con- 
struction is well along on two extensions, the Red 
Line from Andrew to South Braintree and the 
Orange Line from Haymarket to Oak Grove. 
Construction of a third extension, the Orange Line 
from Kneeland Street to West Roxbury, depends 
on construction of I-95 from Canton to Boston, 
since the proposed transit line runs in the median 
strip. 
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(Thousands of Dollars) 

State Funds Total 

Federal or To Be 

Aid MBTA Bonds Funded Total 
447,522 83,440 530,962 530,962 
0 46,000 41,000 46,000 
447,522 129,440 571,962 576,962 
218,170 362,170 580,340 580,340 
208,200 104,200 312,400 312,400 
426,370 466,370 892,740 892,740 
665,692 445,610 15111,302 EEL S0g 
208,200 150,200 353,400 358,400 
873,892 


595,810 1,464,702 1,469,702 


Construction costs for the committed and 
short-range projects in the recommended transit 
system amount to $432.5 million. This total 
includes the projects tested, evaluated, and recom- 
mended by the EMRPP and the Mattapan project 
proposed by the MBTA. It is expected that $208.6 
million will be obtained from federal mass transit 
grants and other sources, such as urban renewal 
funds. (The MBTA also expects to realize $5.0 
million from the sale of the Bennett-Eliot Yards.) 
Federal mass transit funds are assumed to be 
available at the rate of $17.5 million per year to 
1975. Unless additional federal grants are received 
for proposed extensions on the Blue Line from 


Wonderland to Pines River and on the Orange Line 
from West Roxbury to Route 128 and from Forest 
Hills to Route 128, $218.9 million would have to 
be provided from the sale of MBTA bonds. 


The MBTA presently has a bonding limitation 
of $225 million. In addition to the rail rapid transit 
projects that have been tested and evaluated by 
EMRPP, the MBTA Program for Mass Transporta- 
tion includes other projects that must be funded 
from this money. These projects include improve- 
ments to the central subway system; station 
modernization; improvements to existing plants, 
yards, shops, and garages; replacement of rolling 
stock; and subsidization of railroad commuter 
service. 


It is clear that the bonding authority of the 
MBTA will have to be expanded to obtain ade- 
quate funds for completion of the short-range 
program and for the purchase of equipment and 
the construction and improvements to other facil- 
ities necessary during the 1968-1975 period. The 
revised MBTA Program for Mass Transportation, to 
be completed in January 1969, will contain an 
estimate of the additional bonding authority that 
must be sought from the legislature. 


The long-range program includes 29.5 miles of 
new transit construction and 11.0 miles of upgrad- 
ing at a cost of $312.4 million. It is estimated that 
the two-thirds federal funding available to the 
MBTA will total $208.2 million. If all of these 
extensions and improvements prove feasible, the 
MBTA would need $104.2 million from the sale of 
bonds. 


IMPLICATIONS OF THE RECOMMENDED NET- 
WORK 


Community Aspects 


A transportation system can have beneficial 
or adverse effects on the general character of a 
community. How beneficial these transportation 
facilities are depends upon the extent to which 
they are coordinated with community plans and 
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programs. A highway, if properly utilized, can be 
an effective means for improving the use of land or 
restructuring the city. The effects of the system 
components must be carefully considered so that 
undesirable land uses do not emerge which might 
defeat the transportation objectives. 


As with any plan that involves taking sub- 
stantial amounts of land, hardships will be in- 
curred. People living in the path of a planned 
highway must face the problems of relocating their 
homes. To them, the highway program may mean 
considerable inconvenience and expense. Busi- 
nesses located in the proposed highway right- 
of-way are confronted with the same prospect. 
Much progress has been made in ameliorating the 
results of dislocation, and the Department of Public 
Works is working with other agencies toward 
liberalizing the relocation payments authorized. It 
is recommended that legislation be prepared to 
bring these payments more in line with the needs 
of the people and businesses dislodged. 


The apparent hardships and inconveniences 
can sometimes be used to the advantage of the 
individual and the community. The necessity of 
moving provides the opportunity to find a better 
place to live and to improve one’s environment if 
sufficient resources are available. 


Businesses that relocate often find more 
accessible locations for suppliers and consumers 
because of the very transportation system that 
forced the relocation. However, marginal enter- 
prises are sometimes forced out of business. This 
condition could often be avoided if sufficient 
allowance for relocation were provided. 


Bisecting a community with a highway can 
also work toward the betterment of the com- 
munity, if this division can be used to preserve 
homogeneous areas or to separate dissimilar land 
uses, such as residential and industrial areas. The 
advantages and opportunities provided by new 
expressways far outweigh the disadvantages. If 
highways are properly integrated with urban plan- 
ning, they can be used to help renew slum areas or 


demolish undesirable structures. It has been esti- 
mated that at least 50 percent of the households 
that would be displaced in Boston by the Inner 
Belt would be displaced by public action in any 
event, and many of the businesses would probably 
also be displaced by urban renewal. The Inner Belt 
presents an excellent opportunity for revitalizing 
the areas of Boston, Brookline, Cambridge, and 
Somerville through which it passes. 


The Inner Belt also provides the chance to 
seek new and bold uses of the joint development 
concept to achieve maximum use of the urban land 
devoted to transportation. Air rights over express- 
ways are being utilized more frequently. Apart- 
ment houses, hotels, office buildings, and parking 
lots are being developed over or around express- 
ways. In heavily built-up areas through which 
expressways pass, apartment buildings can provide 
housing for displaced residents in one-third the 
space required by row housing. The space saved 
can be utilized for many desirable objectives. With 
careful planning, replacement housing can be pro- 
vided as construction proceeds. When integrated 
with urban renewal or model cities programs, the 
highway would not be considered an intruder but a 
welcome component of the city. It is recom- 
mended that the Department of Public Works be 
empowered to expend highway funds on_ joint 
development work consistent with the Depart- 
ment’s overall objectives. 


The benefits of new expressways are not 
confined to the cities. Construction of highways in 
suburban areas has allowed rapid expansion of 
residential and commercial activities. Many com- 
munities have resisted industrial development 
because of the influx of noise, smoke, and low- 
income workers and because of the demand for 
additional schools and other public services. How- 
ever, several eastern Massachusetts communities 
that have reluctantly permitted industrial develop- 
ment have realized substantial benefits. Many 
towns along Route 128 have experienced a greater 
rise in land valuation, in both old and new 
residential areas, than could be accounted for by 
any reason other than industrial development. The 
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same effect is now being felt in towns along I-495. 
The industrial park has also been a significant 
factor in reducing resistance to industrial com- 
plexes, because these parks are neat and clean and 
are separated from residential areas where possible. 


Highway improvements also have the advan- 
tage of reducing travel time to work, shopping, 
social-recreational, and other activities. By making 
travel easier between residential areas and em- 
ployment centers and by inducing commercial and 
industrial activity, new freeways expand the em- 
ployment opportunities accessible from any one 
location, thus providing a number of economic 
benefits for employers and potential employees. 


Well-run transit systems are almost entirely 
beneficial to a metropolitan area. They provide a 
means of transportation for those who cannot 
afford automobiles or taxis and for those who 
cannot or do not choose to drive an automobile. 
Of prime importance is the number of vehicles 
removed from the highway system during peak 
commuting hours. In addition, improved transit is 
perhaps the only salvation of the central areas of 
large cities. Without transit service, downtown 
renewal would fail because of traffic strangulation. 
Transit can also be a weapon in the war on 
poverty, a means of linking disadvantaged neigh- 
borhoods with employment centers. 


The prime disadvantage of transit systems is 
that they often represent deficit operations which 
must be subsidized by the area residents served. 
However, transit serves a necessary function in the 
metropolitan area and probably should be subsi- 
dized, as are other forms of transportation. 


Almost all of the rapid transit improvements 
contained in the recommended plan are located 
underground or along existing railroad 
rights-of-way. The community disruption precipi- 
tated by the transit construction will be minimal 
and temporary, for the most part. The demolition 
of all the existing elevated track will eliminate a 
public eyesore and one cause of blighted neighbor- 
hoods. 


Planning Aspects 


The increased transportation accessibility 
created by the implementation of the recommen- 
dations should be a catalyst for new development 
throughout the region. It may also furnish the 
stimulus for the rehabilitation of older areas, as it 
has in Somerville. The new transportation con- 
struction provides the opportunity for bold new 
ideas for multiple use of rights-of-way. However, 
unless this development is carefully planned, the 
transportation system may have harmful effects in 
areas subject to its influence. The attractiveness of 
land adjacent to the transportation system would 
normally result in undesirable high-density cluster- 
ing of commercial, residential, or industrial uses. 
Just as residential development near expressway 
interchanges prevents a more effective use of this 
prime land, so may commercial and industrial 
development prevent easy access from residential 
areas to transit stations. 


Control of land use through zoning or other 
means can at least prohibit certain objectionable 
uses, even if it cannot force development to occur 
in a desired way. This control does exert a strong 
influence. Guidelines for the control of land use 
near expressways have been developed by the 
Director of the Bureau of Transportation Planning 
and Development and are currently being circu- 
lated. 


Transportation planning and design must be a 
joint venture between local and state governments 
in conjunction with regional planning agencies. The 
planning process should be concerned with shaping 
the region and its transportation facilities into a 
balanced and integrated system with consideration 
given to community desires, safety, convenience, 
beauty, and economic impact. Insistence on a high 
level of aesthetic quality and the encouragement of 
integration of transportation facilities with urban 
improvements will help develop public support. 


Since zoning ordinances and building applica- 
tions are approved by the local communities, they 
must be warned of the consequences of these 
policies. The responsibility for advising the com- 
munities on planning matters should rest with the 
five regional planning agencies that have jurisdic- 
tion in the region. The regional agencies have 
professional staffs, which local groups do not have, 
and can give the communities capable guidance in 
such matters as maintaining reasonable densities of 
residential activities and promoting orderly de- 
velopment of industrial areas. The interchange of 
ideas between the local communities and the 
regional planning agencies must be maintained and 
the alliance between them strengthened for the 
communities’ benefit and for the benefit of the 
region as a whole. 


2a 


ie wip 
lop 


Wy. 


ery) 


g wa" dy 
AL OHA 





VL: 


CONTINUING TRANSPORTATION 


PLANNING 


The transportation planning recommenda- 
tions of the Eastern Massachusetts Regional Plan- 
ning Project constitute both a long-range plan for a 
transportation system, based on the region’s antici- 
pated growth for more than 20 years in the future, 
and a short-range program aimed at the next 
crucial 7 years. This report is the result of several 
years’ effort by the EMRPP staff, who had the 
benefit of review and comment solicited from 
elected public officials, planning agencies, and 
many others. 


Accomplishment of the transportation plan 
will require the separate government entities in- 
volved to work together. Healthy discussion and 
early agreement on the recommendations and the 
development of coordinated programs for their 
financing and accomplishment will do much to 
preserve valuable features of the region as well as 
foster the overall development and growth of the 
area. Planning, therefore, must not produce static 
documents, but vibrant, current guides to a better 
region. This spirit is intended to characterize this 
report. 


The Bureau of Transportation Planning and 
Development of the DPW is responsible under law 
for the continual preparation of comprehensive 
and coordinated transportation plans and programs 
throughout the state. Regional planning agencies 
direct their efforts to overall planning for the 
development of their local regions. However, the 
agencies are vitally interested in transportation 
plans as they relate to the development of the 
region. Therefore, the agencies are encouraged to 
review and comment upon transportation plans 
within their regions. 


Regional development planning for the future 
depends in large measure on accurate forecasts of 
socioeconomic data that regional agencies usually 
gather and update as circumstances demand. Many 
of these projections are also necessary for the 
development and updating of future transportation 
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plans. In the interest of efficiency and cooperative 
planning, it is important that close interaction 
between the transportation planning process and 
the continuing regional development activities of 
the planning agencies be maintained. The Depart- 
ment of Public Works, through its Bureau of 
Transportation Planning and Development, will 
work cooperatively with the planning agencies in 
the continuing transportation planning process. 


SUBDIVISION OF THE AREA 


It is difficult to collect and process data for 
areas as large as eastern Massachusetts. For the 
continuing planning process, it is anticipated that 
the area will be subdivided to provide for greater 
refinement of analysis. It is expected that this will 
permit closer scrutiny of the conditions on arterials 
and connecting roads, particularly in the metro- 
politan areas. 


Within the eastern Massachusetts region, there 
are four metropolitan areas as defined by the U.S. 
Bureau of the Budget. These four areas are now 
served by the following planning agencies: 


@ Metropolitan Area Planning Council 
(Boston) 


@ Central Merrimack Valley Regional Plan- 
ning Council (Lawrence-Haverhill) 


e@ Old Colony Planning Council (Brockton) 


e Greater Lowell Area Regional Planning 
Council (Lowell) 


Several towns on the west side of the region are 
located in the Central Massachusetts Regional 
Planning District and the Montachusett Regional 
Planning District. A map of the eastern Massa- 
chusetts region, indicating the planning districts, is 
shown in Figure 13. 
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The minimizing of conflicts within planning 
districts, especially in federally aided projects, is 
the responsibility of these planning agencies under 
the provisions of Section 204 of the 1966 Federal 
Demonstration Cities and Metropolitan Develop- 
ment Act. The acceptance of a long-range highway 
and mass transit plan that is coordinated with the 
other elements of an adequate regional plan will 
provide an excellent base for the early resolution 
of conflicts. Strong consideration should be given 
to the suggestion that the planning sections of the 
operating transportation agencies assume the re- 
sponsibility for processing Section 204 referrals 
through the planning agencies, including early 
review of prospective projects. 


DIVISION OF DUTIES AND SCHEDULES OF 
UPDATING 


General guidelines for the ‘“‘Operations Plans 
for Continuing Urban Transportation Planning” 
were issued in May 1968 by the Bureau of Public 
Roads. Certain information that is normally fur- 
nished by planning agencies was required in the 
production of the transportation plan and will be 
needed for the continuing planning process. It is 
necessary that interagency agreements be made 
between the planning agencies and the Department 
of Public Works for a clear understanding of the 
division of responsibility and the frequency of 
updating. It would be the responsibility of the 
Director of the Bureau of Transportation Planning 
and Development to initiate joint annual review to 
prepare for the updating of the transportation 
plan. 


The interagency agreement for the Metro- 
politan Boston area will require the continued 
effective participation of the Massachusetts Bay 
Transportation Authority because of the extreme 
importance of the transit system. 


Continuing discussion with public officials is a 
primary part of the continuing planning process, 
which provides for testing, adjusting, and updating 
the plan as necessary to keep in tune with new 
developments and be continually refocused on the 
region’s most desirable development. 
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COORDINATION WITH LOCAL OFFICIALS 


Early in the studies of the eastern Massachu- 
setts region, contact was made with the local 
communities to outline the study program and to 
receive suggestions. This was done through 18 
transportation coordinating committees, as well as 
regional agencies and local governing bodies and 
planning boards. The transportation coordinating 
committees were established through memoranda 
of understanding signed by the communities and 
the Department of Public Works. 


Now that a recommended plan has been 
prepared, it should be presented to the local 
communities. In the continuing planning process, 
modifications will undoubtedly be suggested and 
will require evaluation. For future effective co- 
ordination, review and comment should continue 
to be sought from elected officials and local and 
regional planning groups. DPW personnel in the 
Department’s district offices will continue to pro- 
vide local contact with these groups for the Bureau 
of Transportation Planning and Development. 


In each regional planning district, the DPW, 
the planning agency, and representatives of local 
governing bodies will devise effective means for 
continuing the functions initially assumed by the 
transportation coordinating committees. As a re- 
sult, modifications to the existing memoranda of 
understanding may be required. 


TRANSPORTATION PLANNING CENTER 


A statewide Transportation Planning Center 
has been established in Boston under an inter- 
agency agreement. The center is currently staffed 
by the Massachusetts Department of Public Works 
Bureau of Transportation Planning and Develop- 
ment, with financing by planning and research 
funds of the Department of Public Works and the 
Bureau of Public Roads. Chapter 563 of the Acts 
of 1964 provides that: 


Said bureau shall serve as the principal source 
of transportation planning in the Common- 
wealth, and in so serving shall conduct 


research, surveys, demonstration projects and 
studies in cooperation with the federal gov- 


ernment, other governmental agencies, and 
appropriate private organizations and be re- 
sponsible for the continual preparation of 
comprehensive and coordinated transporta- 
tion plans and programs for submission to and 
adoption by the commission and for such 
review of considerations by other govern- 
mental agencies as may be required by law or 
deemed appropriate by the commission. Said 
plans and programs shall be prepared in 
coordination with comprehensive urban de- 
velopment plans and in cooperation with the 
said other agencies so far as practicable. 


The Transportation Planning Center staff 
must provide the skills for carrying out transporta- 
tion planning. Today’s transportation planning 
process is a relatively new development of the last 
15 years. It requires specially trained and highly 
qualified planning engineers, who are in scarce 
supply because of the demanding needs of ex- 
panding transportation systems. The staff must be 
ever alert for methods to refine and sharpen the 
process of analysis and forecasting of the data 
required to update the transportation system in the 
continuing planning process. 


AREA MONITORS 


Outside the region covered by this report, five 
other urban area transportation studies in the 
Commonwealth are being completed by private 
consulting firms engaged by the Bureau of Trans- 
portation Planning and Development (see Figure 
14). These projects are under the supervision of 
monitors from the Bureau, who are based at the 
Transportation Planning Center in Boston. These 
monitors provide liaison within the DPW, with the 
regional planning agencies, with federal and state 
agencies, and with the transportation coordinating 
committees. 


As discussed previously, the eastern Massa- 
chusetts region will be divided into smaller sections 
to coincide with the areas served by the regional 


96 


planning agencies. The monitors, working with the 
DPW district highway personnel, will keep the 
agencies informed of all urban transportation 
planning. In turn, the planning agencies can inform 
the Bureau of Transportation Planning of their 
development plans through the same monitors. 
Desirable and necessary cooperation is thus pro- 
moted to the mutual benefit of these two im- 
portant planning groups. 


MAJOR TASKS TO BE ACCOMPLISHED 


Yearly goals for the continuing planning 
process should be established for both the Trans- 
portation Planning Center and for each planning 
district. The process must be concerned with 
testing and updating both the long- and short-range 
plans, based on actual and potential changing 
economic factors and/or desires. The recom- 
mended plan for the region must be tested for 
traffic loading. 


Any elements of the Eastern Massachusetts 
Regional Planning Project study that supplement 
the major objective of a soundly developed trans- 
portation plan must be completed. The Bureau of 
Public Roads has recognized that the complexity 
of problems faced by the various studies 
throughout the country has not permitted com- 
pletion of all study projects in final form. 


One of these projects is the establishment of 
an interagency policy for the future provision of 
parking facilities within the Boston area and at 
appropriate locations adjacent to transit facilities. 
Also, there must be coordination with the region’s 
recommended plan and the 1969 MBTA program 
that is to be presented to the legislature. In 
addition, two major tasks to be undertaken for the 
Inner Belt will require detailed analysis and study 
to assist in the resolution of current conflicting 
opinions. 


The continuing planning process must provide 
within the study area more and smaller traffic 
zones and include in the analysis process more 
local roads to obtain greater refinement of.traffic 
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distribution. The demands by highway designers 
for future traffic estimates are continually in- 
creasing; alternative proposals submitted by high- 
way and transit designers or developed by the 
Center staff must continue to be tested. To provide 
such capabilities, both an adequate staff and 
computer resources must be maintained. 


The process must also be concerned with 
improving the technical and research methods 
employed. Research is needed into the basic 
methods used in the mathematical procedure for 
determining the relative usage of transit and 
highway systems. To develop improvements, field 
research should be undertaken to obtain more 
knowledge of trip generation at specific areas of 
high concentration, such as shopping centers. 
Collection of trip generation data and the develop- 
ment of mathematical trip equations must be 
improved. As a result, improvements in the process 
by which the planner establishes peak-hour assign- 
ments can be anticipated. 


Another major research task of the Trans- 
portation Planning Center concerns methods of 
making traffic assignments with capacity restraints 
and making detailed studies of specific problems 
within the network. These methods must be 
developed and refined for more rapid solution of 
complex problems. 


The continuing process will include the prep- 
aration and dissemination of such documents as 
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the recently drafted A Recommended Guide for 
Land Use Planning With Emphasis on Expressway 
Interchanges. Such a guide should be helpful in 
overcoming indiscriminate land development 
around expressway interchanges that unduly re- 
stricts the usefulness and safety of the inter- 
changes. 


The transportation systems of all six urban 
area studies must be integrated into a statewide 
transportation network. Concurrently, work will 
continue on the statewide study on Highway 
Classification, Needs, and Fiscal Requirements, 
which is now being carried on by the Bureau of 
Transportation Planning and Development. 


The above tasks are only samples of the work 
that must be done. The necessary accomplishment 
of these tasks in the development of a balanced 
statewide transportation plan is a monumental 
undertaking. 


Excellent transportation systems have been 
developed in the past and sound engineering 
judgment has been used. However, the complex 
structure of a region in today’s modern world 
requires a deeper and broader look into the future 
than has been permitted by past techniques. The 
cooperation of the informed representatives of the 
many governing bodies will continue to contribute 
much to the successful realization of a com- 
prehensive highway and transit system. 


APPENDIX A 


COMMONWEALTH OF MASSACHUSETTS 
INTER-AGENCY AGREEMENT 
FOR THE PURPOSE OF CONDUCTING 
A COMPREHENSIVE COOPERATIVE 
TRANSPORTATION PLANNING PROCESS 
FOR EASTERN MASSACHUSETTS 


AGREEMENT made as of the 17th day of 
September 1965, by and between the DEPART- 
MENT OF COMMERCE AND DEVELOPMENT, 
(hereinafter called the “DCD’’); the DEPART- 
MENT OF PUBLIC WORKS, (hereinafter called 
the ““‘DPW); the METROPOLITAN AREA 
PLANNING COUNCIL (hereinafter called the 
‘““MAPC’’); and the MASSACHUSETTS BAY 
TRANSPORTATION AUTHORITY (hereinafter 
called the “MBTA’’); all of the COMMON- 
WEALTH OF MASSACHUSETTS; being herein- 
after collectively referred to as the “‘Agencies.”’ 


WHEREAS, a November 30, 1962 
Inter-Agency Agreement, as amended on February 
26, 1964 and October 30, 1964 (hereinafter called 
the “1962 Agreement’) was executed for the pur- 
pose of the DPW and the DCD undertaking jointly 
to produce a comprehensive regional plan and de- 
velopment program for 152 cities and towns in 
eastern Massachusetts (hereinafter called the 
“planning area’), with special emphasis on the re- 
gion’s transportation needs, with the assistance of 
funds from the Federal Housing and Home Finance 
Agency (hereinafter called the ““HHFA’’) and the 
United States Department of Commerce, Bureau of 
Public Roads, (hereinafter called the ““BPR’’); and 


WHEREAS, since the initial execution of the 
1962 Agreement a Bureau of Transportation Plan- 
ning and Development has been created within the 
DPW by Chapter 563 of the Acts of 1964 which 
serves as the principal source of transportation 
planning in the Commonwealth; and 
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WHEREAS, since the initial execution of the 1962 
Agreement a Bureau of Area Planning has been 
created within the Division of Planning of the DCD 
which shall serve as the principal source of com- 
prehensive state planning and the coordination of 
inter-regional plans; and 


WHEREAS, by Inter-Agency Agreement 
dated June 18, 1965, the DPW and the DCD estab- 
lished an Inter-Agency Transportation Planning 
Center (hereinafter called the “Center’’) to con- 
tinue the cooperative, comprehensive planning pro- 
gram initiated by the 1962 Agreement and to 
conduct such research and studies of an 
Inter-Agency nature as may be assigned to it; and 


WHEREAS, since the initial execution of the 
1962 Agreement the MAPC was created by 
Chapter 668 of the Acts of 1963 for the purpose 
of preparing and revising comprehensive plans for 
the physical, social and economic improvement of 
its district, which district consists of 79 of the 152 
cities and towns of the planning area; and 


WHEREAS, since the initial execution of the 
1962 Agreement the MBTA was created by 
Chapter 563 of the Acts of 1964, and is required 
to prepare a comprehensive program for mass 
transportation improvements for its district con- 
sisting of 78 cities and towns of the planning area, 
which improvements shall be consistent with a 
comprehensive transportation plan prepared by the 
DPW in consultation with the other agencies and to 
be adopted by the Board of Commissioners of the 
DPW pursuant to the provisions of said statute; and 


WHEREAS, the 1962 Agreement as amended 
provided for appointment of a Local Advisory 
Board to consist of no fewer than five members, 
who shall be representatives of municipalities 
within the planning area but not represented in the 
MAPC. 


WHEREAS, it is agreed that it is in the 
interest of the Agencies and in the public interest 
and consistent with laws under which the Agencies 
function that the planning work required to be 
completed under the provisions of Urban Planning 
Grant Contract Mass. P34—(G) as herein described 
(hereinafter called the “P34 Project’), and 
initiated under the provisions of the 1962 Agree- 
ment, shall be completed in a coordinated and ex- 
peditious manner and in full cooperation with the 
cities and towns of the planning area and with 
other public agencies; and 


WHEREAS, it is agreed that the P34 Project 
shall be completed in such a manner as to support 
and guide to the maximum degree possible the con- 
tinuing and future development programs and 
policies of the Agencies, the cities and towns and 
other official agencies or instrumentalities and 
local private organizational groups, in the planning 
area; and 


WHEREAS, under the provisions of the 1962 
Agreement the DCD agreed to contribute a sum 
not exceeding $2.4 million including $1.6 million 
in the form of an urban planning assistance grant 
from the HHFA, in conformance with the pro- 
visions of the Urban Planning Grant Contract No. 
Mass. P34—(G) of which approximately 
$1,025,000.00 remained unexpended and approxi- 
mately $720,000 remained unencumbered as of 
August 31, 1965; and 


WHEREAS, under the provisions of the 1962 
Agreement the DPW agreed to contribute a sum 
not exceeding $2.4 million, subject to approval of 
the BPR for the use of Highway Planning and Re- 
search Funds by the DPW, of which approximately 
$1,025,000 remained unexpended and approxi- 
mately $720,000 remained unencumbered as of 
August 31, 1965; and 
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WHEREAS, over and above the afore- 
mentioned contribution the DPW agreed to finance 
the rental, utilities, furniture and office equipment 
and supplies cost of the P34 Project. 


NOW, THEREFORE, it is hereby agreed by 
and between the parties hereto as follows: 


1. The Agencies accept the responsibility 
for working cooperatively consistent with the State 
and Federal laws, and to use their best technical 
and administrative efforts both individually and 
collectively to carry out the work activities as- 
signed to them as set forth in the P34 Work Pro- 
gram. 


a. The P34 Project, which had come 
to be known as the Boston Regional Planning Pro- 
ject hereinafter called ““BRPP” shall henceforth for 
convenience be designated and known as the 


EASTERN MASSACHUSETTS REGIONAL 
PLANNING PROJECT. 
be? To the maximum extent 


practicable, all personnel of the Agencies assigned 
to the planning work shall be housed in the Center. 
The housekeeping administration of the Center 
shall be the responsibility of an office manager as- 
signed by the DPW. 


ae The Agencies shall contribute to the 
P34 Project as follows: 


a. The DCD and DPW shall continue 
to utilize the funds contributed under the pro- 
visions of the 1962 Agreement to the P34 Project 
for the purposed of accomplishing the planning 
work described below. 


b. The Agencies shall provide such 
staff and other services as will facilitate and ac- 
complish the completion of the P34 Project work 
activities assigned to them. 


C: The DPW shall continue to 
finance all of the rental, utilities, furniture, office 
equipment and supplies cost of the Center until 
such time as other provisions can be made pursuant 


to Paragraph 3 of the Inter-Agency Agreement exe- 
cuted June 18, 1965 creating a Transportation 
Planning Center. 


ay The P34 Project shall be conducted by 
the Agencies through a Policy Committee. 


a. The Policy Committee shall con- 
sist of the following officials of their designees plus 
such additional members as the Policy Committee 
may from time to time elect to membership: 


Commissioner of the Department of 
Commerce and Development 


Commissioner of the Department of 
Public Works 


President of the Metropolitan Area 
Planning Council 


Chairman of the Board of Directors 
of the Massachusetts Bay 
Transportation Authority 


Chairman of the Local 
Advisory Board 


b. 
a Chairman from among its members. 


o The Policy Committee shall con- 
tinue the Local Advisory Board, which shall consist 
of no fewer than five members, as it was created by 
the Executive Committee of the BRPP. New 
members which may from time to time be ap- 
pointed to the Local Advisory Board by the Policy 
Committee, shall be representative of a muni- 
cipality within the planning area but not a member 
community of the MAPC. 


d. The Policy Committee shall from 
time to time review, modify, approve or disapprove 
the conduct and progress of the P34 Project includ- 
ing but not limited to work programs, schedules, 


The Policy Committee shall elect 
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methods and procedures of a policy nature and 
recommendations to be formulated and carried out 
under the provisions of the Agreement, and all re- 
ports in preliminary and final form. 


= The BPR and the HHFA shall be 
given an opportunity to review and act upon all 
final reports prior to their publication. 


4. The planning work being done under 
the provisions of this Agreement has as its purpose 
the formulation of a coordinated comprehensive 
regional plan and development program which is to 
be accomplished through an evaluation and 
analysis of several alternative land use and trans- 
portation system plans, based upon the collection, 
analysis and projection of traffic, land use, 
economic and population data and the evaluation 
of the interrelationships between land use, 
economic and population factors and transporta- 
tion facilities. 


Be The Policy Committee shall appoint a 
Planning Project Director who shall be responsible 
to it for the overall technical conduct, co- 
ordination and integration of the P34 Project, and 
who shall serve as Secretary of the Policy Com- 
mittee and Chairman of the Project Technical 
Committee, hereinafter created. He shall be em- 
ployed by the DPW for the above purpose. 


6. There is hereby created a Project Tech- 
nical Committee, (hereinafter called the ““PTC’’), 
which shall consist of the following officers or 
their designees plus such additional members as the 
Policy Committee, upon the recommendations of 
the PTC, may appoint: 


Planning Project Director, Chairman 


Deputy Commissioner for Planning, 
Department of Commerce and Development 


Director of Transportation Planning and 

Development, Bureau of Transportation 

Planning and Development, Department 
of Public Works 


Executive Director, Metropolitan 
Area Planning Council 


Special Assistant to the General Manager 
for Planning, Development and Marketing, 
Massachusetts Bay Transportation Authority 


a. The PTC shall meet frequently 
and regularly at the call of its Chairman or any 
member representing the Agencies to report on and 
to review the progress of the work activities as- 
signed to the respective agencies, resolve conflicts 
of work schedule and technical substance and 
make recommendations to the Policy Committee 
through the PTC Chairman, including majority and 
minority reports. 


b. The Chairman of the PTC shall re- 
port to the Policy Committee not less than each 
month regarding the progress and conduct of the 
Project. He shall from time to time report any and 
all recommendations of the PTC and make any 
other comments pertinent to the Project. 


Ge Within forty-five (45) days of the 
date of execution of this Agreement by the 
Agencies, the PTC shall recommend detailed work 
assignments and allocation of resources for each 
Agency to the Policy Committee. 


ae The direction of the Work Program ele- 
ments assigned herein to the respective Agencies 
shall be the responsibility of the respective 
Agencies. The expeditious performance of all 
necessary administrative services to support the 
technical conduct Work Program elements assigned 
to the respective Agencies shall be the responsi- 
bility of the respective Agencies and shall include 
but not necessarily be limited to the preparation 
and processing of all personnel approvals, payrolls, 
contract payments, vouchers and requisitions. 


8. The planning work undertaken by the 
respective Agencies under the provisions of this 
Agreement generally shall be as follows, subject to 
adjustment and refinement in the P34 Project 


Work Program as it may be approved from time to 
time by the Policy Committee. 


as The DPW shall: 


(1) Continue the collection, 
analysis and forecasting of transportation data and 
the determination of future transportation demand 
by mode through the year 1990, as initiated by the 
BRPP and based upon the forecasts of future 
activity to be prepared by the DCD and MAPC. 


(2) Continue the development, 
testing, evaluation and adjustment of transporta- 
tion networks in accordance with the initial, altern- 
ative and comprehensive regional development 
plans to be prepared by the DCD and MAPC. 


(3) Prepare alternative compre- 
hensive, long-range transportation plans consistent 
with the alternative comprehensive regional de- 
velopment plans prepared by other Agencies which 
shall include preliminary and general locations and 
characteristics of highway and mass transportation 
facilities. 


(4) Prepare a recommended 
short-range and long-range comprehensive transpor- 
tation development plan, which shall include cost 
estimates, priorities, staging of projects and pro- 
posals for implementation. The details of the mass 
transportation elements of the plan within the 
MBTA district shall be developed in cooperation 
with the MBTA. 


(5) In cooperation with the 
Agencies and other state, regional and local organi- 
zations, prepare a statement of goals and objectives 
and development policies regarding statewide trans- 
portation plans and programs to assure the cont 
patibility and consistency of regional plans. 


b. The DCD shall: 


(1) Initiate the formulation 
and development of State government goals, objec- 
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tives and development policies in collaboration 
with other State agency officials for the purposes 
of assuring maximum compatibility of P34 Project 
plans and programs. 


(2) Work closely with and 
through the Local Advisory Board, cities and 
towns, and other State or regional agencies outside 
the MAPC district to encourage local participation 
in the planning process. 


(3) Encourage the development 
of permanent regional planning agencies for each 
SMSA or combinations thereof. 


Ge Working cooperatively and jointly 
to the maximum extent practicable, the MAPC 
shall for its district and the DCD shall for the re- 
mainder of the planning area: 


(1) Continue the development 
of regional goals and objectives in collaboration 
with local and other public agency officials as 
already initiated by the BRPP. 


(2) Continue the development, 
revision, refinement and application of the fore- 
casting and planning methodology formulated to 
date by the BRPP. 


15) Continue the collection, 
analysis and aggregate forecasting of economic, 
demographic, housing, land use, fiscal, open space 
and recreation and other community facilities data 
and requirements through the year 2000 as already 
initiated by the BRPP. 


(4) Prepare alternative compre- 
hensive regional development plans which shall in- 
clude but not be limited to land use, open space 
and recreation and other major community 
facilities plans which shall set forth the quantita- 
tive distribution of population and economic 
activities in form and detail adequate for transpor- 
tation planning. 
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(5) Prepare a recommended 
short-range and long-range comprehensive regional 
development plan which shall include but not be 
limited to land use, open space and recreation and 
other major community facilities plans which shall 
set forth the quantitative destribution of popula- 
tion and economic activities in form and detail 
adequate for transportation planning. 


d. The MBTA shall prepare the mass 
transportation plan for its district as required 
under the provisions of Chapter 563 of the Acts of 
1964 in coordination with the work activities of 
the P34 Project. 


e! Working through the PTC all 
Agencies shall assist in the preparation and de- 
velopment of all plans and programs and, particu- 
larly, shall collaborate to: 


(1) Evaluate each of the re- 
gional development plan alternatives including the 
transportation development plan alternatives in the 
light of their relationship to the transportation net- 
works and traffic distribution forecasts to be pre- 
pared by the DPW and the population and 
economic activity forecasts to be prepared by the 
DCD and MAPC. 


(2) Recommend a comprehen- 
sive regional development plan including the com- 
prehensive transportation development plan, based 
upon the analysis and evaluation of the foregoing 
plans and studies, which shall include cost esti- 
mated, priorities and staging projects and contain 
specific proposals for plan effectuation. 


(3) Recommend a specific pro- 
gram with respect to the design, organization, 
development and maintenance of a data bank to be 
housed in the Center which could make available 
to public and private agencies the appropriate re- 
ports, tabulations, punch cards, magnetic tapes and 
other research data developed in the course of the 
P34 Project. 


(4) Recommend a specific pro- 
gram for the continuing analysis of data; identifica- 
tion and continuous refinement of objectives and 
criteria; consideration of alternatives; coordination 
of local plans and of programs and activities affect- 
ing the development of the urban areas; and formu- 
lation, maintenance and updating of 
comprehensive plans and of measures to implement 
plans. 


ep The services specified in this Agree- 
ment shall be performed according to generally 
accepted engineering and planning practices con- 
sistent with the highest professional technical 
standards. All services performed under this Agree- 
ment shall be in accordance with applicable pro- 
visions Of Federal and Massachusetts laws and 
regulations. 


10. Each of the Agencies shall make avail- 
able for examination, upon request by the others, 
copies of previously prepared reports, maps, plans, 
surveys, records, regulations, other documents and 
information in the files of the Agencies and 
pertinent to the P34 Project or related activities of 
the Center; and each of the Agencies shall assure 
the full consistency of the planning work being 
conducted under the terms of this Agreement with 
related concurrent studies by regular review of 
those studies with the PTC. 


hie The expenditures required to permit 
the fulfillment of the obligations incurred under 
the provisions of this Agreement shall be con- 
trolled as follows: 


a. All expenditures related to work 
activities assigned to the DPW or to the MBTA 
under the provisions of this Agreement shall be 
processed and paid by the DPW. 


b. All expenditures related to work 
activities assigned to the DCD and MAPC under the 
provisions of this Agreement shall be processed and 
paid by the DCD. 


& On or before the 10th day of each 
month after this Agreement shall become effective, 
the DCD and DPW shall review jointly their ex- 
penditures which became payable in the previous 
month. The actual processing of payments, ex- 
penditures and the related accounting and book- 
keeping shall be carried out in a manner to be 
jointly agreed upon by the Agencies and the 
Executive Office for Administration and Finance, 
and consistent with the terms of the Urban 
Planning Grant Contract governing Project P34. 


ey: All financial accounts shall be subject 
to periodic review by the Auditor of the Common- 
wealth of Massachusetts, the Agencies, BPR and 
HHFA. 


| is This Agreement supersedes the 
November 30, 1962 Inter-Agency Agreement as 
amended on February 26, 1964, by and between 
the DPW and the Mass Transportation Commission, 
a predecessor agency of the DCD and as further 
amended on October 30, 1964 in an agreement by 
and between the DPW and the DCD. 


14. The Boston Regional Planning Project 
and its Executive Committee are hereby redesig- 
nated as, and its rights, duties and obligations are 
hereby transferred to the EASTERN 
MASSACHUSETTS REGIONAL PLANNING 
PROJECT, provided however that except as noted 
in Paragraph 13 above all contracts, inter-agency 
agreements, obligations and rights in behalf of the 
BRPP duly in effect prior to the effective date of 
this Agreement shall continue in full force and 
effect and shall not be impaired by this Agreement. 


ey This Agreement may be executed in 
any number of counterparts, each of which shall be 
deemed to be an original. 


16. This Agreement shall be binding upon 
and inure to the benefit of the Agencies and their 
successors. 
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IN WITNESS WHEREOF, each of the 
Agencies has caused this Agreement to be executed 
on its behalf by its thereunto duly authorized 
officer as of the day and year first above written. 


DEPARTMENT OF COMMERCE AND 
DEVELOPMENT 


T. W. Schulenberg 
Commissioner 


o/s 


DEPARTMENT OF PUBLIC WORKS 


John D. Warner 
Commissioner 


o/s 
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METROPOLITAN AREA PLANNING COUNCIL 


W. Seavey Joyce, S. J. 
President 


o/s 


MASSACHUSETTS BAY TRANSPORTATION 
AUTHORITY 


James McCormack 
Chairman, Board of Directors 


o/s 


APPROVED AS TO FORM: 


o/s John J. Grigalus 


Asst. Attorney General 


Vw 


’ 


a; 
» 
y 


‘Agyt 
Ah ttty 
Na 





APPENDIX B 


BIBLIOGRAPHY 


EASTERN MASSACHUSETTS REGIONAL 
PLANNING PROJECT PUBLICATIONS 


Comparison of Vehicular Transit Systems in 
the Greater Boston Area. Gibbs & Hill, Inc., 
for Massachusetts Bay Transportation Author- 
ity. Reprinted for Eastern Massachusetts 
Regional Planning Project. 


Comprehensive Traffic and Transportation In- 
ventory. Wilbur Smith & Associates. 


Current Planning Proposals — What They 
Mean for 1990: Volume I, An Initial Plan 
(Unpublished). Eastern Massachusetts Re- 
gional Planning Project. 


Open Space and Recreation Study for the 
Boston Region. Metropolitan Area Planning 
Council. 


Economic Base and Population Study: 
Volume I, Historical Analysis; Volume I, 
Prospects for Economic Growth; Volume II, 
Population Projections. Metropolitan Area 
Planning Council. 


Comprehensive Land Use Inventory Report. 
Vogt-Ivers & Associates. 


Interim Travel Demand in 1990. Alan M. 
Voorhees & Associates. 


Development and Calibration of the EMPIRIC 
Land Use Forecasting Model for 626 Traffic 
Zones (Final Report). Traffic Research Cor- 
poration (Peat, Marwick, Livingston & Co.). 


The EMPIRIC Model and Land Use Forecas- 
ting. Metropolitan Area Planning Council. 


107 


10. 


its 


Lz) 


14. 


13; 


16. 


Lys 


18. 


Historic Sites Study Report. Department of 
Public Works, Bureau of Transportation Plan- 
ning and Development. 


Inventory of Water and Sewer Facilities. 
Camp, Dresser & McKee. 


A Guide for Improvements in Traffic Per- 
formance. Department of Public Works, 
Bureau of Transportation Planning and De- 
velopment. 


Guides for Progress: Development Oppor- 
tunities for Metropolitan Boston. Metro- 
politan Area Planning Council. 


Recreation and Tourism Study. Northeastern 
University. 


The Development of a Traffic Forecasting 
Model (Draft). Department of Public Works, 
Bureau of Transportation Planning and De- 
velopment. 


Parking: A Regional View. Department of 
Public Works, Bureau of Transportation Plan- 
ning and Development. 


An Economic Development Study for the 
Metropolitan Boston Fringe Area. Lowell 
Technological Institute Research Foundation. 


Future Development of Eastern Massachusetts 
Route 495 and Fringe Area, 1963 and 
1975-1990. Department of Commerce and 
Development. 


het 


Top Management and Organization Study of 
the Massachusetts Bay Transportation 
Authority. Booz-Allen & Hamilton, Inc. 


OTHER PUBLICATIONS 


ZU 


Dike 


yes 


Bee 


24. 


as 


26. 


Pals 


28. 


zo, 


30. 


Calibrating and Testing a Gravity Model for 
Any Size Urban Area. U.S. Department of 
Commerce, Bureau of Public Roads. 
Washington, D.C. 


Modal Split: U.S. Department of Commerce, 
Bureau of Public Roads, Washington, D.C. 


Guide Lines for Trip Generation Analysis. 
U.S. Department of Transportation, Bureau 
of Public Roads, Washington, D.C. 

Design of Urban Freeways. Institute of 
Traffic Engineers. 


Highways and Economic and Social Changes. 
U.S. Department of Commerce, Bureau of 
Public Roads, Washington, D.C. 


The Freeway in the City. U.S. Department of 
Transportation. Washington, D.C. 


Future Highways and Urban Growth. Wilbur 
Smith & Associates. 


Essex County, Massachusetts: A Nine Point 
Program for Economic Development. Essex 
County Economic Research Corporation. 


The Inner Belt and Expressway System, 
Boston Metropolitan Area — 1962. Hayden, 
Harding & Buchanan, Inc., and Charles A. 
Maguire & Associates. 


ILM. 50-2-63: Urban Transportation Planning. 
U.S. Department of Commerce, Bureau of 
Public Roads, Washington, D.C. 


Report on Traffic Studies for the Boston 
Metropolitan Area — 1957. Coverdale and 
Colpitts. 


108 


BRE 


sas 


afer 


34. 


Soy 


30; 


as 


38. 


39) 


40. 


41. 


42. 


Master Highway Plan for the Boston Metro- 
politan Area — 1948. C.A. Maguire-Deleuw 
Cather & Co. and J.E. Griner Co. 


Report on a Thoroughfare Plan for Boston — 
1930. R. Whitten. 


The Boston Regional Survey — 1963. Mass 
Transportation Commission, Commonwealth 
of Massachusetts. 


Mass Transportation in Massachusetts — 1964. 
Mass Transportation Commission, Common- 
wealth of Massachusetts. 


Program for Mass Transportation -- 1966. 
Massachusetts Bay Transportation Authority. 


Third Crossing Boston Harbor — 1968. 
Howard, Needles, Tammen & Bergendoff. 


Water and Sewer Facilities Planning Require- 
ments Guide. U.S. Department of Housing 
and Urban Development, Washington, D.C. 


Urban Mass Transportation Planning Require- 
ments Guide. U.S. Department of Housing 
and Urban Development. Washington, D.C. 


Traffic Assignment Manual. U.S. Department 
of Commerce, Bureau of Public Roads. 
Washington, D.C. 


FAA Aviation Demand and Airport Facility 
Requirements Forecast for Large Air Trans- 
portation Hubs Through 1980. U.S. Depart- 
ment of Transportation, Federal Aviation 
Administration. Washington, D.C. 


Highway Capacity Manual. Highway Research 
Board. Washington, D.C. 


1968 Estimate of the Cost of Completing the 
National System of Interstate and Defense 
Highways in the Commonwealth of 
Massachusetts. Massachusetts Department of 
Public Works. 


APPENDIX C 


GLOSSARY 


Accessibility: potential of opportunities for inter- 
action. 


Acquisition or Taking: the process of obtaining 
right-of-way. 


All-or-Nothing Assignment: the process of allo- 
cating the total number of trips between two zones 
to the path or route with the minimum travel time. 


Arterial Highway: a highway used primarily for 
through traffic, usually on a continuous route. 


Average Daily Traffic: the average 24-hour traffic 
volume over a stated period, usually one year (also 
called vehicles per day). 


Capacity: the maximum number of vehicles that 
can pass Over a given section of a lane or roadway 
in One direction during a given time period under 
prevailing roadway and traffic conditions. It is the 
maximum rate of flow that can reasonably occur. 


Capacity Restraint: the process by which the 
assigned volume on a link is compared with the 
practical capacity of the link and the speed of the 
link is adjusted to reflect the relationship among 
speed, volume, and capacity. 


Circumferential Highway: a highway for carrying 
traffic partially or entirely around an urban area 
(also called “‘belt highway’’). 


Coding: the transformation of a network or infor- 
mational data into a system of words or symbols 
which the computer can accept and be instructed 
to use. 
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Comprehensive Transportation Planning: the de- 
velopment of long-range transportation plans and 
programs embracing various modes of transport in 
a manner that will serve the states and local 
communities efficiently and effectively. The com 
prehensive character of the planning process re- 
quires that economic, population, and land use 
factors, terminal and transfer facilities, and traffic 
control systems be included and that estimates be 
made of the future demand for all modes of 
transportation, both public and private, for persons 
and goods in the entire area that is expected to be 
urbanized by the end of the forecast period. 


Computers: any device capable of accepting in- 
formation, processing the information, and pro- 
viding the results of these processes in acceptable 
form. 


Computer Simulation: the use of a computer to 
reproduce the operation of a system or phenomena 
likely to occur in actual performance. 


Control of Access: the condition where the right of 
owners of abutting land, occupants of abutting 
land, or other persons to access, light, air, or view 
in connection with a highway is fully or partially 
controlled by public authority. 


Full Control of Access: preference given to 
through traffic by providing access connections 
with selected public roads only and by prohibiting 
crossings at grade or direct private driveway con- 
nections. 


Partial Control of Access: preference given to 
through traffic to a degree that, in addition to 
access connections with selected public roads, 


there may be some crossings at grade and some 
private driveway connections. 


Cordon Line: an imaginary line enclosing a study 
area. 


Core: a large and densely populated center of 
economic, social, and political activity. 


Corridor: a geographic area formed by natural or 
artificial boundaries that divide a region according 
to major travel routes. 


Corridor Volume: the number of vehicles per day 
passing a screenline on parallel roadways in a given 
corridor. 


Delay: the time consumed while traffic or a 
specific component of traffic is impeded in its 
movement by some element over which it has no 
control. 


Divided Highway. a highway with separated road- 
ways for traffic in opposite directions. 


EMPIRIC Land Use Forecasting Model: a mathe- 
matical model for forecasting patterns of land use 
activities, based on measured relationships between 
changes in land use and changes in certain policy 
variables, such as transportation systems, water and 
sewage systems, etc. 


Expressway. a divided highway for through traffic 
with full or partial control of access and generally 
with grade separations at intersections. 


Gravity Model: a mathematical model of trip 
distribution based on the premise that trips pro- 
duced in any given area will distribute themselves 
in accordance with the accessibility to other areas 
and the opportunities they offer. 


Highway or Street: a general term denoting a 
public way for purposes of vehicular travel, includ- 
ing the entire area within the right-of-way. 
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Highway Grade Separation: a structure used to 
separate vertically two or more intersecting road- 
ways, thus permitting traffic on all roads to cross 
traffic on all other roads without interference. 


Interchange: a system of interconnecting roadways 
providing for the interchange of traffic between 
two or more roadways on different levels. 


Ramp: connection between highways at different 
levels, or between parallel highways, on which 
vehicles may enter or leave a designated roadway. 


Historic Sites: structures or areas of significant 
federal, state, or local historical or architectural 
value. 


Intersection: the general area where two or more 
highways join or cross, within which is included 
the roadway and roadside facilities for traffic 
movements in that area. 


Joint Development: multiple use of the space 
above and below the highway, as well as alongside 
it, in such a way that the entire space is planned 
and shaped as an integrated whole. 


Kiss-Ride: a transit trip made by a rider who is 
dropped off or picked up at a transit station. 


Land Use: the type of development or activity on 
each parcel of real estate. 


Level of Service: a qualitative measure of the effect 
of a number of factors, including speed and travel 
time, traffic interruptions, freedom to maneuver, 
safety, driving comfort and convenience, and oper- 
ating costs. In practice, selected specific levels are 
defined in terms of particular limiting values of 
certain of these factors. 


Link: a segment of the transportation system. 


Mass Transportation: the movement of large 
groups of people in vehicles operating on specified 


routes and schedules. Mass transportation service is 
provided by both public and private agencies. (Also 
called public transportation.) 


Megalopolis: a large urban area resulting from the 
growth and sprawl of many cities into one con- 
tinuous, intensely developed band or ring. 


Merging: the process by which two separate traffic 
streams moving in the same general direction 
combine to form a single stream. 


Metering of Ramp: control of the flow of vehicles 
using an expressway entrance ramp by a traffic 
signal or other device. 


Minimum Path: that route of travel between two 
points which has the least accumulation of time, 
distance, or other parameter to traverse. 


Modal Split: the term applied to the division of 
person trips between public and private transporta- 
tion. 


Mode of Travel: means of travel, such as auto 
driver, vehicle passenger, mass transit passenger, or 
walking. 


Model: a representation of an object, event, 
process, or concept that is used for prediction and 
control. By manipulating the model, the effects of 
changing one or more aspects of the entity 
represented can be determined. 


Open Space: the land reserved from development 
and intended for recreational use or the enjoyment 
of nature. 


Park-Ride: a transit trip made by a rider who 
atrives at or leaves the transit station in a vehicle 
that is parked near the station for the duration of 
the trip. 


Peak-Load Point: the portion of each transit line 
which carries the maximum number of daily line 
passengers. 
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Personal Business Trip: trip to complete personal 
business transactions not considered as duties of 
employment, such as paying a bill, going to the 
bank, mailing a letter, eating at a restaurant, 
visiting the doctor, etc. 


Radial Highway: an arterial highway leading to or 
from an urban center. 


Rotary Intersection: a confluence of three or more 
intersection legs at which traffic merges into and 
emerges from a one-way roadway in a counter- 
clockwise direction around a central area. 


Screenline: an imaginary line, usually along physi- 
cal barriers such as rivers or railroad tracks, 
splitting a study area into two parts. 
Socioeconomic: a combination of social and 
economic values. 


System: (1) a complex unity formed of many 
diverse parts. (2) an aggregation of objects joined 
in regular interaction or interdependence. (3) any 
set of objects or events with relationships between 
them or their attributes. 


Terminal Time: the travel time required to unpark 
or to park and the additional walking time required 
to begin or complete the trip. 


Traffic: all types of conveyances, together with 
their loads, either singly or as a whole, while using 
any roadway for the purpose of transportation or 
travel. 


Traffic Assignment: the process of determining 
routes of travel and allocating the zone-to-zone 
trips to these routes. 


Traffic Control Signal: any device, whether man- 
ually, electrically, or mechanically operated, by 
which traffic is alternately directed to stop and 
permitted to proceed. 


Traffic Engineering: the phase of engineering 
which deals with the planning, geometric design, 
and traffic operations of roads, streets, and high- 
ways, including their networks, terminals, abutting 
lands, and relationships with other modes of 
transportation, for the achievement of safe, effi- 
cient, and convenient movement of persons and 
goods. 


Travel Time: the time required to travel between 
two points, including the terminal time at both 
ends of the trip. 


Trip: a one-direction movement which begins at 
the origin at the start time, ends at the destination 
at the arrival time, and is conducted for a specific 
purpose. 


Trip Distribution: the process by which the move- 
ment of trips between zones is estimated. The 
distribution may be measured or estimated by a 
growth factor process or a synthetic model. 
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Trip End: either a trip origin or a trip destination. 


Trip Generation: the process by which the number 
of trips beginning or ending in a zone is estimated. 
Trip rates or equations are applied to socio- 
economic values to obtain the trip ends for each 
zone. 


Trip Interchange: a trip between two different 
zones. 


Vehicle: any component of wheeled traffic. 


Volume: the number of vehicles passing a given 
point during a specified period of time. 


Weaving: the crossing of traffic streams moving in 
the same general direction, accomplished by merg- 
ing and diverging. 


Zone: a portion of the study area delineated for 
particular land use and traffic analysis pur- 
poses. 
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Section 9 of the Federal-Aid Highway Act of 1962, approved October 
23, 1962, amended Chapter 1 of title 23, United States Code, by the addition 
of a new section 134, which reads as follows: 


“Tt is declared to be in the national interest to encourage and promote 
the development of transportation systems embracing various modes of 
transport in a manner that will serve the states and local communities 
efficiently and effectively. To accomplish this objective the Secretary 
shall cooperate with the States, as authorized in this title, in the develop- 
ment of long-range highway plans and programs which are properly 
coordinated with plans for improvements in other affected forms of 
transportation and which are formulated with due consideration to their 
probable effect on the future development of urban areas of more than 
fifty thousand population. After July 1, 1965, the Secretary shall not 
approve under section 105 of this title any programs for projects in any 
urban area of more than fifty thousand population unless he finds that 
such projects are based on a continuing comprehensive transportation 
planning process carried on cooperatively by State and local com- 
munities in conformance with the objectives stated in this section.” 


Extract from Bureau of Public Roads Instructional Memorandum 
50-2-63 March 27, 1963: 


5. Cooperatively — The establishment of a formal procedure — sup- 
ported by a written memorandum of understanding — between the 
State highway departments and the governing bodies of the local 
communities for carrying out the transportation planning process 
in a manner that will insure that the planning decisions are reflec- 
tive of and responsive to both the programs of the State highway 
department and the needs and desires of the local communities. 
The agreement may be directly between State highway department 
and the local governing bodies or by way of an agreement between 
the State highway department and an agency or agencies embracing 
the urban area encompassed in the transportation planning process 
qualified to act in behalf of the local jurisdictions for this purpose. 
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